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A Stereoscopic image generation apparatus generates a Ste 
reoScopic image using MPEG encoded data containing I, B 
and P pictures. A picture extractor extracts each picture data 
from the MPEG encoded data. A motion vector generator 
generates motion vectors individually corresponding to 
macroblocks in the picture and Supplies the generated 
motion vectors to a motion vector field former. A picture 
Storing unit Stores pictures reproducted from the encoded 
picture data by the picture number K. A motion type 
determiner determines a motion type corresponding to a 
current picture using the motion vectorS Supplied from the 
motion vector field former. A Stereoscopic image generator 
generates a mixed picture corresponding to the current 
picture using the previous pictures Stored in the picture 
Storing unit and the motion type determined in the motion 
type determiner and outputs the current picture and the 
mixed picture. A left/right picture determiner receives the 
current picture and the mixed picture output from the 
Stereoscopic image generator and determines the received 
current picture into one of the left picture and the right 
picture forming a Stereoscopic image and the mixed picture 
into the other thereof. Here, the motion type of the picture 
is determined as one of a still picture, a non-horizontal 
motion picture, a horizontal motion picture, and a fast 
motion picture, generates an optimal Stereoscopic image 
adaptively to each determined motion type, determines the 
left/right picture of the Stereoscopic image, thereby obtain 
ing a natural and Stable Stereoscopic Sense even in a variety 
of motion types of a picture. 
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METHOD AND APPARATUS FOR 
GENERATING STEROSCOPIC IMAGE 

USING MPEG DATA 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method for generating 
a Stereoscopic image and an apparatus therefor, and more 
particularly, to a method for generating a Stereoscopic image 
efficiently and an apparatus therefor, in which the Stereo 
Scopic image having a natural and Stable Stereoscopic Sense 
which is adaptive to a variety of motion types of a picture is 
generated and a motion vector of each of I, P and B pictures 
is extracted and generated from a MPEG (Moving Picture 
Experts Group) bitstream. 

Although a Stereoscopic camera adopting two cameras is 
not used, the present invention enables two-dimensional 
motion images corresponding to MPEG-1 CD (compact 
disc), MPEG-2 HDTV (high definition TV) or MPEG-2 
DVD (digital versatile disc) to be viewed directly as stereo 
Scopic images. Furthermore, commercial applications of the 
present invention cover all fields that enable video pictures 
to be viewed as Stereoscopic imageS. In more particular, the 
present invention can be applied to analog type Video signal 
fields such as NTSC, PAL and SECAM broadcasting sys 
tems as well as all fields using MPEG data. 

2. Description of the Related Art 
AS one prior art technology compared with the present 

invention, a modified time difference (hereinafter referred to 
as MTD) method has been developed by SANYO DENKI 
Co., Ltd., in Japan. Also, a method of converting a vertical 
parallax into a horizontal parallax has been developed by 
SAMSUNG ELECTRONICS Co., Ltd., in Korea. These 
prior art technologies generate Stereoscopic images from 
analog type image Signals. The MTD method developed by 
SANYO DENKI Co., Ltd. 1) extracts a moving area, 2) 
determines a Velocity and direction of motion, 3) determin 
ing a delay direction and a delay time from a previous frame 
based on the Velocity and direction of motion, and 4) 
determining whether a delay image delayed according to the 
determined delay direction and delay time is viewed through 
which eye of the right and left eyes. 

The method of converting a vertical parallax into a 
horizontal parallax developed by SAMSUNGELECTRON 
ICS Co., Ltd., 1) predicts a motion block by block, 2) 
calculates a magnitude of a block motion vector, 3) converts 
the magnitude value obtained by 2) into a horizontal parallax 
value in order to convert all vertical components into 
horizontal parallax values, 4) moves each block by the 
horizontal parallax values in the horizontal direction, and 5) 
generates a mixed picture by gathering the horizontally 
moved blocks. 

However, Since one of the previous K frames is Selected 
as a delay image forcedly by motion information in the case 
of the above-described MTD method, different depths pos 
Sessed by areas in one frame are neglected. As a result, Since 
a Sense of depth does not exist when a Stereoscopic image is 
Viewed, a Stereoscopic Sense exists with respect to a moving 
object but does not exist with respect to a portion having leSS 
movement, for example, a background of a picture. 

In the case of the method proposed by SAMSUNG 
ELECTRONICS Co., Ltd., a distortion of an image occurs 
due to a horizontal movement of each block in accordance 
with a difference of a horizontal parallax between neighbor 
ing blocks. Accordingly, a natural and Stable Stereoscopic 
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2 
image cannot be generated adaptively to a variety of motion 
types of an image. 

Thus, in the case of the Stereoscopic images generated by 
the above-described existing methods, a Stereoscopic Sense 
cannot be obtained in particular motion types of an image, 
or a motion of the Stereoscopic image is not natural. 

In addition, the above-described existing methods should 
perform a motion prediction method again with respect to a 
decoded image when a Stereoscopic image is generated 
using MPEG encoded data. Accordingly, motion informa 
tion contained in a MPEG bitstream is not used. As a result, 
algorithm and hardware for generating Steroscopic images 
becomes complicated due to the reuse of the motion pre 
diction method. 

SUMMARY OF THE INVENTION 

To solve the above problems, it is an object of the present 
invention to provide a method for generating an optimal 
Stereoscopic image having a natural and Stable Stereoscopic 
Sense even in a variety of motion types of an image. 

It is another object of the present invention to provide an 
apparatus for generating an optimal Stereoscopic image 
having a natural and Stable Stereoscopic Sense even in a 
variety of motion types of an image. 

It is still another object of the present invention to provide 
a method for efficiently generating an optimal Stereoscopic 
image having a natural and Stable Stereoscopic Sense even in 
a variety of motion types of an image, by using encoded 
MPEG data. 

It is yet another object of the present invention to provide 
an apparatus for efficiently generating an optimal Stereo 
Scopic image having a natural and stable stereoscopic Sense 
even in a variety of motion types of an image, by using 
encoded MPEG data. 
To accomplish the object of the present invention, there is 

provided a Stereoscopic image generation method for gen 
erating a Stereoscopic image from image data, the method 
comprising the steps of: (a) determining a motion type of a 
current picture into one of a still picture, a non-horizontal 
motion picture, a horizontal motion picture and a fast motion 
picture, using motion vectors in each picture according to 
the image data; (b) generating a mixed picture correspond 
ing to the current picture using previous pictures according 
to the image data and the determined motion type and 
outputting the current picture and the mixed picture; and (c) 
receiving the output current picture and the mixed picture 
and determining the current picture into one of the left 
picture and the right picture forming a Stereoscopic image 
and the mixed picture into the other thereof, in accordance 
with the motion type determined in Step (a). 
To accomplish another object of the present invention, 

there is also provided a Stereoscopic image generation 
apparatus for generating a Stereoscopic image from image 
data, the apparatus comprising: a motion type determiner for 
determining a motion type of a current picture into one of a 
Still picture, a non-horizontal motion picture, a horizontal 
motion picture and a fast motion picture, using motion 
vectors in each picture according to the image data, a 
Stereoscopic image generator for generating a mixed picture 
corresponding to the current picture using previous pictures 
according to the image data and the determined motion type 
and outputting the current picture and the mixed picture; and 
a left/right picture determiner for receiving the current 
picture and mixed picture output from the Stereoscopic 
image generator and determining the current picture into one 
of the left picture and the right picture forming a Stereo 
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Scopic image and the mixed picture into the other thereof, in 
accordance with the motion type determined in the motion 
type determiner. 
To accomplish Still another object of the present 

invention, there is also provided a Stereoscopic image gen 
eration method for generating a Stereoscopic image using 
MPEG encoded data containing I, B and P pictures, the 
method comprising the Steps of: (a) receiving the encoded 
picture data and generating and Storing motion vectors 
corresponding to macroblocks in the picture; (b) storing 
pictures reproducted from the encoded picture data by the 
number K of pictures; (c) determining a motion type corre 
sponding to a current picture using the motion vectors Stored 
in Step (a); (d) generating a mixed picture corresponding to 
the current picture using the previous pictures Stored in Step 
(b) and the motion type determined in step (c) and outputting 
the current picture and the mixed picture; and (e) receiving 
the current picture and the mixed picture output from Step 
(d) and determining the current picture into one of the left 
picture and the right picture forming a Stereoscopic image 
and the mixed picture into the other thereof. 
To accomplish yet another object of the present invention, 

there is also provided a Stereoscopic image generation 
apparatus for generating a Stereoscopic image using MPEG 
encoded data containing I, B and P pictures, the apparatus 
comprising: a motion vector generation and Storing unit for 
receiving the encoded picture data and generating and 
Storing motion vectors corresponding to macroblocks in the 
picture; a picture Storing unit for Storing pictures repro 
ducted from the encoded picture data by the number K of 
pictures, a motion type determiner for determining a motion 
type corresponding to a current picture using the motion 
vectors Stored in the motion vector generation and Storing 
unit, a Stereoscopic image generator for generating a mixed 
picture corresponding to the current picture using the pre 
vious pictures Stored in the picture Storing unit and the 
motion type determined in the motion type determiner and 
outputting the current picture and the mixed picture; and a 
left/right picture determiner for receiving the current picture 
and the mixed picture output from the Stereoscopic image 
generator and determining the current picture into one of the 
left picture and the right picture forming a Stereoscopic 
image and the mixed picture into the other thereof. 

Preferably, the motion vector generation Step and the 
motion vector generator analyzes a header in a GOP (group 
of picture) of a MPEG encoded bitstream, to extract I, B and 
P pictures and extracts and generate motion vectors accord 
ing to macroblocks of each picture to form a motion vector 
field. 

Here, it is preferable that the motion vectors of the B 
picture and the P picture are extracted, interpolated and 
generated by macroblocks from the MPEG bitstream corre 
sponding to a corresponding picture, and the motion vectors 
of the I picture intra-coded are generated using the motion 
vectors according to the macroblocks of the previous B 
pictures. 

Preferably, the motion type determining Step and the 
motion type determiner analyzes the motion vector field of 
the current picture, to determine the motion type of the 
current picture into one of a Still picture having no 
movement, a non-horizontal motion picture in which a 
camera and/or an object moves in the non-horizontal 
direction, a horizontal motion picture in which a camera 
and/or an object moves in the horizontal direction, and a fast 
motion picture having fast movement. 

Here, it is preferable that the Step of determining the 
motion type of the picture into one of the Still picture and the 
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4 
motion picture, analyzes the motion vector field of the 
picture and determines the motion type on the basis of a ratio 
occupied by the Still macroblocks whose horizontal motion 
component and vertical motion component are all Zeroes 
among the entire macroblocks of the picture. 

Here, it is preferable that the Step of determining the 
motion type of the picture into one of the non-horizontal 
motion picture and the horizontal motion picture, analyzes 
the motion vector field of the picture and determines the 
motion type on the basis of a ratio occupied by non 
horizontal macroblocks based on a maximum vertical fusion 
threshold angle and a maximum horizontal parallax thresh 
old value among the entire macroblocks of the picture. 

Here, it is preferable that the Step of determining the 
motion type of the picture into one of the fast motion picture 
and the horizontal motion picture, analyzes the motion 
vector field of the picture and determines the motion type on 
the basis of a ratio occupied by fast motion macroblockS 
based on a maximum horizontal parallax threshold value 
among the entire macroblocks of the picture. 

Preferably, the Stereoscopic image generator comprises at 
least one of a mixed Still picture generator for generating a 
Stereoscopic image of the current picture determined into the 
Still picture, a mixed non-horizontal motion picture genera 
tor for generating a Stereoscopic image of the current picture 
determined into the non-horizontal motion picture, a mixed 
fast motion picture generator for generating a Stereoscopic 
image of the current picture determined into the fast motion 
picture, and a mixed horizontal motion picture generator for 
generating a Steroscopic image of the current picture deter 
mined into the horizontal motion picture. 

Here, the Stereoscopic image generating Step correspond 
ing to the current picture determined as a still picture 
allocates depth information differently from each other 
based on a brightness of predetermined each block in the Still 
picture and/or the Standard deviation thereof, converts the 
allocated depth information into a horizontal parallax, and 
generates a mixed picture corresponding to the Still picture. 

Here, it is preferable that the Step of generating a Stereo 
Scopic image corresponding to the current picture deter 
mined as a non-horizontal motion picture, allocates each 
parallax value differently from each other between a mac 
roblock whose direction is Same as a camera motion direc 
tion and the former whose direction is not same as the latter, 
to thereby generate a mixed picture, in the case that both the 
camera and the object move in the non-horizontal motion 
picture. It is preferable that the Step of generating a Stereo 
Scopic image corresponding to the current picture deter 
mined as a non-horizontal motion picture, allocates each 
parallax value differently from each other between motion 
macroblocks and Still macroblocks, to thereby generate a 
mixed picture, in the case that only the object moves in the 
non-horizontal motion picture. It is preferable that the Step 
of generating a Stereoscopic image corresponding to the 
current picture determined as a non-horizontal motion 
picture, obtains each parallax value corresponding to each 
current macroblock by using motion vectors of a peripheral 
edge macroblock according to an edge feature of the current 
macroblock and a previous picture macroblock to thereby 
generate a mixed picture, in the case that only the camera 
moves in the non-horizontal motion picture. 

Here, it is preferable that the Step of generating a Stereo 
Scopic image corresponding to the current picture deter 
mined as a fast motion picture, converts the motion vectors 
of the fast motion macroblocks in the current picture into a 
maximum horizontal parallax value, moves the converted 
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result in the horizontal direction, and mixes the horizontally 
moved result with a just previous picture, to thereby gen 
erate a mixed picture corresponding to the fast motion 
picture. 

Here, it is preferable that the Step of generating a Stereo 
Scopic image corresponding to the current picture deter 
mined as a horizontal motion picture, determines a previous 
picture based on a psychophysics-theory-based maximum 
horizontal parallax threshold value and a predetermined 
horizontal motion value in the current picture into a mixed 
picture corresponding to the horizontal motion picture. 

Preferably, the left/right picture determining Step and the 
determiner Selects a mode A in which the current picture is 
determined as a left picture and the previous picture is 
determined as a right picture or a mode B in which the 
current picture is determined as a right picture and the 
previous picture is determined as a left picture, adaptively 
based on a motion type of a camera and/or an object in the 
horizontal motion picture, in the case that a motion type of 
the current picture is determined as a horizontal motion 
picture, to thereby determining a left picture and a right 
picture forming a Stereoscopic image. In the case that the 
motion type of the current picture is not a horizontal motion 
picture, it is preferable that the current picture is determined 
as a left picture and the mixed picture is determined as a 
right picture. 

Here, it is preferable that the determination of a mode A 
or a mode B in correspondence to the current picture 
determined as a horizontal motion picture, bisects the cur 
rent picture into a first decision area being an edge area and 
a Second decision area being a central area and is based on 
each horizontal motion vector direction of the each mac 
roblock belonging to each of the first and Second decision 
areas, the number and the distribution of the macroblocks. 

Preferably, the Stereoscopic image generating method and 
apparatus according to the present invention redetermines 
the motion type of the current picture primarily determined 
at the motion type determiner adaptively based on the each 
combination of motion type of the previous picture and the 
motion vectors corresponding to the current picture, in order 
to remarkably decrease a tremble between the Stereoscopic 
imageS which are temporally Successive, and thus performs 
generation of the Stereoscopic image and/or determination of 
the left/right picture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the present 
invention will become more apparent by describing the 
preferred embodiments thereof in more detail with reference 
to the accompanying drawings in which: 

FIG. 1 is block diagram showing a Stereoscopic image 
generation apparatus for MPEG data according to a pre 
ferred embodiment of the present invention; 

FIG. 2 is a block diagram showing the structure of the 
motion vector generator in detail; 

FIG. 3 shows overlapping of a B picture macroblocks 
overlapped with an I picture macroblock, 

FIG. 4 shows direction of a motion vector which is used 
to generate an I picture motion vector; 

FIG. 5 is a block diagram showing the detailed structure 
of the motion type determiner and the Stereoscopic image 
generator, 

FIG. 6 is a flow-chart view for explaining determination 
of a still picture and a motion picture; 

FIG. 7 is a flow-chart view for explaining determination 
of a non-horizontal motion picture and a horizontal motion 
picture; 
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6 
FIG. 8 shows the relationship between a maximum ver 

tical fusion threshold angle and a maximum vertical paral 
laX; 

FIG. 9 is a flow-chart view for explaining determination 
of a fast motion picture, 

FIG. 10 shows the relationship between a maximum 
horizontal fusion threshold angle and a maximum horizontal 
parallax, 

FIG. 11 is a flow-chart view for explaining a method of 
converting a horizontal motion picture into a Stereoscopic 
image, 

FIG. 12 shows that a picture area is divided into a primary 
decision area and a Secondary decision area; 

FIG. 13 is a flow-chart view for explaining a method of 
converting a non-horizontal motion picture into a Stereo 
Scopic image; 

FIG. 14 shows directional filters T1-T5 which are used 
for determination of an edge direction; 

FIG. 15 is a flow-chart view for explaining a method of 
converting a fast motion picture into a Stereoscopic image; 

FIG. 16 is a flow-chart view for explaining a method of 
converting a still picture into a Stereoscopic image; 

FIG. 17 is block diagram showing a Stereoscopic image 
generation apparatus using MPEG data according to a 
preferred embodiment of the present invention, which is an 
improvement of the FIG. 1 embodiment; 

FIG. 18 is a flow-chart view for schematically explaining 
the operation of the motion type redeterminer shown in FIG. 
17; 

FIG. 19 is a flow-chart view for explaining redetermina 
tion of the motion type of the current picture, in the case that 
the motion type of the previous picture is a non-horizontal 
motion picture, 

FIG. 20 is a flow-chart view for explaining redetermina 
tion of the motion type of the current picture, in the case that 
the motion type of the previous picture is a horizontal 
motion picture, and 

FIG. 21 is a flow-chart view for explaining redetermina 
tion of the motion type of the current picture, in the case that 
the motion type of the previous picture is Same as that of the 
current picture. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be 
described with reference to the accompanying drawings. 

FIG. 1 is block diagram showing a Stereoscopic image 
generation apparatus for MPEG data according to a pre 
ferred embodiment of the present invention. The apparatus 
shown in FIG. 1 includes a picture extractor 100, a motion 
vector generator 110, a motion vector field former 120, a 
motion type determiner 130, a Stereoscopic image generator 
140, a left/right picture determiner 150, a previous picture 
store 160 and digital-to-analog converters (DACs) 170 and 
180. 
The picture extractor 100 recognizes the kind of a picture 

using a 3-bit code in a picture header of an input bitstream 
when the bitstream of MPEG encoded data is input. The 
3-bit code in the picture header indicates the kind of a frame 
picture or a field picture. For example, if the 3-bit code is 
001, the picture is an I picture. If the 3-bit code is 010, the 
picture is a P picture. If the 3-bit code is 100, the picture is 
a B picture. The picture extractor 110 extracts I, P and B 
picture data from a MPEG encoded bitstream, and supplies 
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the picture data to the motion vector generator 110 and the 
previous picture store 160. (1) 1 (dB, dby) = (dB, dey) + M-2 (dB, dey) The motion vector generator 110 extracts a motion vector M - 1 
of each macroblock in the I, B and P pictures from the 
bitstream and generates a motion vector with reference to Here, two motion vectors (de, de) and (de, de) are s s y s y 

data of the other pictures for the macroblocks having no extracted Simultaneously or Selectively from a particular 
motion vector. Since the I picture is intra-coded, no motion macroblock which is bidirectionally predicted. The motion 
vector exists in the I picture. Thus, a motion vector is vector (da, de) which has been scaled by the equation 1 
extracted using the motion vector of a previous B picture. includes all of a forward interframe predictive encoding 
Since the P and B pictures are inter-coded, they have their 10 type, a backward interframe predictive encoding type and a 
OWn motion Vector. Thus, a motion Vector can be obtained bidirectionally predicted interpolating interframe predictive 
using the existing motion vector extraction method of encoding type, among the macroblock types in the B picture. 
MPEG standards. The motion vector (da, de) which is obtained by the 

In the case that M is three, a picture sequence of a GOP equation 1 becomes a motion vector value of a correspond 
in an original image input to a MPEG encoder is as follows. ing macroblock which is used in the present invention. 

. . . Bo B. P. B. B. Is B. B., P. B. B. P. . . . Likewise, the motion vector of the scaled B can be 
Otherwise, a picture Sequence of a GOP in an image input obtained by the following equation 2. 

to a MPEG decoder follows an encoding Sequence as 
follows. 2O (dB, dBy) = wide, dey) + (dB dby) (2) 

. . . P. Bo B Is B. B. P. B. B., P. Bo Bo . . . 
The encoder performs an backward motion prediction 

using Is with respect to the pictures B and B. Thus, in order Meanwhile, the motion vectors of the macroblocks having 
to extract a macroblock motion vector of a picture Is, the no motion vector according to the intracoding in the B 
motion vectors of the previous pictures B and B obtained 25 picture are generated using an interpolation method. Since 
in the encoder are used. Table 1 shows a display Sequence of the interpolation method can be apparently understood by 
the I, B and P pictures in the MPEG standards which is a one who has an ordinary skill in the art who understands 
Sequence of an original image and a decoder input Sequence well the technological concept of the present invention, the 
which is a Sequence of the encoded image. detailed description thereof will be omitted. 

TABLE 1. 

(a) B B P B B I B B P B B P B B P B B 
O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

(6) P B B I B B P B B P B B P B B I B 
2 O 1 S 3 4 8 6 7 11 9 10 14 12 13 17 15 

- The motion vectors corresponding to all macroblocks in 
An item (a) indicates a display sequence of the MPEG the B picture which has been scaled or interpolated in the B 

pictures, and an item (b) indicates a decoder input sequence 40 picture motion vector generator 210 are stored in the B 
of the MPEG pictures. picture motion vector Store 220 and input to the motion 
When a B picture is extracted in the picture extractor 100, vector field former 120 of FIG.1. 

the B picture motion vector extractor 200 extracts a motion When a Ppicture is extracted in the picture extractor 100, 
the P picture motion vector extractor 240 extracts motion vector in every macroblock from a bitstream corresponding 45 vectors of the macroblocks in the P picture from the bit 

to the corresponding B picture. The B picture motion vector stream. The macroblocks in the P picture are forward 
generator 210 Scales the extracted macroblock motion vec- interframe-predictive encoded and intracoded with the pre 
tors in the manner to be described later, and generates vious I picture or P picture in the encoder. Therefore, among 
motion vectors of the macroblocks having no motion vector all the macroblocks in the P picture, the macroblock type of 
due to an intracoding, for example, a forced intracoding in the motion vector extracted from the Ppicture motion vector 

extractor 240 becomes a forward predictive coding type and 
a macroblock type having no extracted motion vector is an 
intracoding type. 

the B picture, using an interpolation method. 
First, a method of Scaling the macroblock motion vectors 

extracted from the B picture bitstream will be described The P picture motion vector generator 250 scales the 
below. The B picture motion Vector generator 210 Scales the 55 macroblock motion vectors extracted from the bitstream 
extracted macroblock motion vectors considering N and M, corresponding to the Ppicture in the manner to be described 
in which N is the number of frames consisting of the GOP later, as in the case of the B picture. The motion vectors of 
and M is a picture interval between the I/P picture and the the macroblocks having no motion vectors according to the 
P picture. Assuming that M=3, in the item (a) of Table 1, B. intra-coding in the P picture are generated using an inter 
is distant by a one-picture interval from a forward predicted 60 polation method. 
P and distant by a two-picture interval from a backward In particular, in the motion vector scaling of the Ppicture, 

- a picture interval M between the P picture and the motion predicted Is. Meanwhile, B is distant by a two-picture predictive previous I/P picture, which is used to predict the 
interval from a forward predicted P and distant by a motion vector of the P picture in the encoder, should be 
one-picture interval from a backward predicted Is. The 65 taken into consideration. This is because a constant amount 
motion vector of B which is Scaled considering a picture of movement is maintained between the pictures prior to or 
interval M can be obtained as the following equation 1. after a Stereoscopic image generation to be described later. 
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Thus, the scaled motion vector of the macroblock of the P 
picture can be obtained as in the following equation 3 
considering the picture interval M. 

1 (3) (dp, dip) = (dry dpy) 

Here, the Scaled motion vector (de, de) is scaled for the 
motion vector (de, de) which is forward predicted between 
the previous I/P picture and the current P picture, consider 
ing a constant picture interval M which is used in the 
predictive encoding in the encoder. 

The motion vectors corresponding to all macroblocks in 
the P picture which has been scaled or interpolated in the P 
picture motion vector generator 215 are input to the motion 
vector field former 120 of FIG. 1. 

The motion vectors stored in the B picture motion vector 
store 220 are used to enable the I picture motion vector 
generator 230 to generate the motion vectors corresponding 
to the macroblocks in the I picture. Since all the macrob 
locks in the I picture are intra-coded, no motion vector 
exists. Thus, in order to generate the motion vector of the I 
picture, it should be awaited until the motion vectors of all 
the macroblocks in the backward motion predictive B pic 
ture are obtained in the B picture motion vector extractor 
200 and the B picture motion vector generator 250, with 
reference to the I picture, in the encoder. The motion vector 
(d., d), of each macroblock in the I picture can be 
obtained as follows. 
AS can be seen from the Sequence of Table 1, the motion 

vector of I having no motion vector can be obtained using 
the previous P and B pictures having motion information in 
the bitstream. 

Referring to Table 1, the I picture motion vector generator 
230 uses the previous pictures B and B to obtain the 
motion vectors of Is, which is most preferable for minimi 
zation of the time delay and insurance of the reliability. This 
is based on the fact that the pictures B and B have been 
predictively encoded directly with reference to the picture Is 
in the encoder and are proximate temporarily. For example, 
although the pictures P, Bo and B are earlier in time than 
the pictures B and B in Table 1, the encoder does not refer 
to the picture Is directly. Accordingly, the reliability is 
lowered. The pictures Ps, B and B7 are later in a decoder 
input Sequence and a display Sequence than the pictures B. 
and B and thus a delay time increases, although the encoder 
refers to the picture Is directly. Thus, considering all of the 
reference in the encoder, the decoder input Sequence and the 
display Sequence, it is most preferable that the motion 
vectors of Is are obtained using the motion vectors of the B. 
and B. 

Therefore, it is preferred that the I picture motion vector 
generator 230 according to the present invention generates a 
motion vector using the backward predicted B pictures just 
before any I picture. The detailed method is proposed in the 
following three kinds. 
Method 1: Use of a Weight Value Considering a Direction 
First, the motion vector of B which is input to the 

decoder late in time is used as it is, to obtain the motion 
vector of Is. However, this method can be used only under 
the assumption that all macroblockS move linearly. Also, 
since the macroblocks of the I picture referred to by the 
macroblocks of the B picture are not aligned accurately in 
units of a macroblock, the obtained motion vector value is 
not the motion vector value of a desired macroblock. 

Thus, after a block is moved by the motion vector value 
of the B picture which can be used, the information of the 
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B picture macroblocks overlapped with the current macrob 
lock of the I picture is used to calculate a value of the motion 
vector of macroblock of the I picture. In FIG. 3, MB(x, y, 
k-1) denotes the macroblocks of the B picture which is a 
previous picture having a motion vector, and MB(x, y, k) 
denotes the macroblocks of the I picture with which a 
current motion vector is obtained. Since an arrow mark 
indicates the direction of the motion vector, MB1 and MB2 
have a similar motion vector to each other but MB3 has a 
different motion vector. Therefore, as in MB3, the macrob 
locks whose motion vector direction differs from entire 
motion vector direction do not include their candidates. 
Accordingly, the motion vector which is obtained from an 
area having a Small correlation can be avoided. Also, Since 
the directions of the motion vector can exist in various ways, 
it is preferable that they are classified into four areas as 
shown in FIG. 4. Also, when a motion vector is defined as 
(d., d.), the direction of the motion vector can be calculated 
using the following equation 4, and the calculated direction 
is classified into one of upper-left, upper-right, lower-left 
and lower-right as shown in FIG. 4. 

(4) d 
Direction of motion vector = tan () 

X 

The motion vector of the I picture is obtained as follows. 
F and F denote a current picture and a previous picture, 
respectively. N means the number of the B picture macrob 
locks overlapped at least partially with the macroblock 
MB(x, y, k) of the I picture to be desired to obtain the motion 
vector and the B pictuere macroblocks whose motion vector 
direction is similar to each other. 1-1, l, means the 
number of pixels corresponding to the length of a portion 
overlapped with MB(x, y, k) on the X-axis and the y-axis. 
The weight value ()=coco, for 1=1, l is obtained 
using the following equation 5. 

li lyi ) (5) 
W W 

X. li X. ly 
(wiwy) = y 

Here, T is a transpose. 
Then, the motion vector of the I picture is obtained as in 

the following equation 6, using the weight value obtained in 
the equation 5. 

W (6) 
X. Widbi (k - 1) 

di (k)) | 1 
dy (k) TN 

X. Wyidby (k - 1) 
i=1 

Method 2: Use of Weight Value on Each of the X-axis and 
Y-axis 
The calculation method using only weight value is same 

as the method 1 except for the direction considered in the 
method 1. That is, only macroblocks having the motion 
vector of the particular direction are not considered, but all 
macroblockS Overlapped are considered to thereby obtain the 
motion vector of the I picture. 
Method 3: Use of an Area as a Weight Value 
The method 3 is same as the method 2, in which the 

weight value is not obtained with respect to each of the 
X-axis and the y-axis, but an area of all macroblockS 
overlapped with the macroblock to be desired, that is, the 
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number of pixels is regarded as a weight value, to calculate 
the motion vector of the I picture. 

The motion vectors of all the macroblocks within the I 
picture which is generated by one of the above-described 
methods are supplied to the motion vector field former 120. 
The motion vector field former 120 forms a motion vector 

field composed of motion vectors corresponding to all 
macroblocks in the each picture if the motion vectors of the 
macroblocks in the I, B and P pictures are obtained. The 
motion vector field is expressed as an array or a Set. Here, 
the concept of a field is distinguished from a field which is 
one of the kinds of the pictures. 

If the motion vector field is formed, the motion type 
determiner 130 applies a motion analysis method to the 
picture-by-picture motion vector fields which are Stored in 
the motion vector field former 120 or output therefrom, 
determines the motion type of the current picture into one of 
a variety of motion types, and outputs the result to the 
Stereoscopic image generator 140. Here, the above 
described motion types are classified into a still picture 
having no movement, a non-horizontal motion picture in 
which a camera and/or an object moves in the non 
horizontal direction, a fast motion picture having fast 
movement, and a horizontal motion picture in which a 
camera and/or an object moves in the horizontal direction. 
The motion type determiner 130 includes a motion/still 
picture determiner 500, a horizontal/non-horizontal motion 
picture determiner 510, and a horizontal/fast motion picture 
determiner 520, as shown in FIG. 5. A mixed still picture 
generator 530, a mixed non-horizontal motion picture gen 
erator 540, a mixed fast motion picture generator 550, and 
a mixed horizontal motion picture generator 560, all of 
which are shown in FIG. 5 forms the stereoscopic image 
generator 140 shown in FIG. 1. 

The operation of the motion/still picture determiner 500 
shown in FIG. 5 will be described below with reference to 
FIG. 6. The motion/still picture determiner 500 analyzes the 
motion vector field and determines the current picture into 
one of the Still picture and the motion picture. Referring to 
FIG. 6, the motion/still picture determiner 500 calculates the 
number No of the macroblocks whose horizontal component 
and vertical component are all Zeros, that is, the macrob 
locks whose motion vectors are all (0, 0) which are referred 
to as still macroblocks, among the motion vectors (d., d) of 
the current picture (step 600), calculates the number of N 
of the total macroblocks in the current picture (step 610), 
and obtains a ratio C. of the still macroblock number No with 
respect to the total macroblock number N in the picture, 
using the following equation 7 (step 620). Also, the still 
macroblock includes “NO-MC' macroblocks applied in the 
MPEG encoding, that is, macroblocks whose motion com 
pensation (MC) is not performed. 

No (7) 
Cs 

NMB 

Then, the motion/still picture determiner 500 determines 
the motion type of the current picture into a Still picture if a 
value of C. obtained in step 620 is greater than a threshold 
value Ts, and determines the motion type of the current 
picture into a motion picture if the former is not greater than 
the latter (step 630). Here, a threshold value Ts=0.0, 1.0). 
For example, in the case that T=0.9, a current picture is 
determined as a Still picture if the area of the Still macrob 
locks is above 90% of the total area and determined as a 
motion picture if not. In the result of discrimination of Step 
630, if the motion type of the current picture is a still picture, 
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data of the current picture containing the motion vector is 
input to the mixed still picture generator 530, and if the 
former is a motion picture, the latter is input to the 
horizontal/non-horizontal motion picture determiner 510. 
The operation of the horizontal/non-horizontal motion 

picture determiner 510 shown in FIG. 5 will be described 
below with reference to FIGS. 7 and 8. The horizontal/non 
horizontal motion picture determiner 510 determines the 
motion type of the current picture into one of a non 
horizontal motion picture and a horizontal motion picture, 
based on a psychophysics theory. 

According to the psychophysics theory known to the art, 
if an image moves only in the horizontal direction, a Sense 
of depth of image occurs due to a horizontal parallax of both 
eyes. Meanwhile, a vertical parallax due to a non-horizontal 
movement is a difference between two matching points each 
of which is called a homologous point. It is known that the 
Vertical parallax makes it very difficult and inconvenient for 
both eyes to perform a fusion of an image. By the psycho 
physics experiment, the magnitude of the vertical parallax 
which makes a fusion of an image possible has been 
measured as a maximum vertical fusion threshold angle 0. 
which should be within 10' (minutes of arc) at least in angle. 
By the other experiment, 0, should satisfy the vertical 
parallax of 6' in angle, and after the fusion of the image has 
been performed, it has been observed that the image is stably 
fused although 0, becomes 20'. 

Thus, in step 700, any value ranging from 6" to 20' is set 
as a maximum vertical fusion threshold angle (0, ). A dis 
tance LV at a display monitor corresponding to 0, is a 
maximum vertical parallax threshold value, which can be 
obtained using the following equation 8 in connection with 
the relationship of FIG. 8 (step 710). 

(8) 

Here, since a unit of 0, is a minute, it should be divided 
by 60 in order to represent it in degree. A unit of the 
maximum vertical parallax threshold value L is a pixel. D 
is a visible distance in units of cm. N, is a vertical magnitude 
of a picture in units of a pixel. W, is a vertical length of a 
picture on a display monitor in units of cm. 

If L which is a very crucial factor for determining a 
non-horizontal motion of a picture is obtained in step 710, 
the number N, of the macroblocks which are referred to as 
non-horizontal macroblocks in which the magnitude of the 
vertical component d, of the motion vector in the current 
picture is greater than L is calculated (step 720), and a ratio 
C, of the non-horizontal macroblock number N, with 
respect to the total macroblock number N is obtained 
using the following equation 9 (step 730). 

NLy 
NMB 

(9) 

The horizontal/non-horizontal motion picture determiner 
510 determines the motion type of the current picture as a 
non-horizontal motion picture if the ratio C, of the current 
picture obtained in step 730 is greater than the threshold 
value T and determined as a horizontal motion picture if not 
(step 740). 
The C, and T are very crucial factors for determining 

whether the motion type of the current picture is a horizontal 
motion picture or a non-horizontal motion picture. Even a 
Small object which moves in the non-horizontal direction in 
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an actual Stereoscopic image affects a Stereoscopic Sense. 
Thus, the number of the non-horizontal macroblocks in the 
picture determines C. By experiment, it has been observed 
that a non-horizontal object motion at the State where a 
camera Stops makes the eyes of people more fatigued than 
at the State where the camera moves. This is because a 
difference between parallaxes of a Still area and a motion 
area in a picture is large in the former case and is relatively 
small in the latter case. Thus, it is preferred that the threshold 
value T of C is set 0.05 at the state where the camera stops, 
and is set 0.15 at the state where the camera moves. In the 
result of the discrimination of step 740, if the motion type of 
the current picture is a non-horizontal motion picture, the 
data of the current picture containing the motion vector is 
Supplied to the mixed non-horizontal motion picture gen 
erator 530, and otherwise to the horizontal/fast motion 
picture determiner 520. 

The operation of the horizontal/fast motion picture deter 
miner 520 shown in FIG. 5 will be described below with 
reference to FIGS. 9 and 10. The horizontal/fast motion 
picture determiner 520 determines the motion type of the 
current picture as one of the fast motion picture having fast 
movement and the horizontal motion picture having non-fast 
movement. 

First, the horizontal/fast motion picture determiner 520 
determines a maximum horizontal parallax value which does 
not fatigue the human's eyes. By the psychophysics 
experiments, an horizontal fusion threshold angle 0 is 
approximately 27" in angle at a negative parallax or crossed 
disparity, and is 24' in angle at a positive parallax or 
uncroSSed disparity. Also, it appeared that a convergence 
response of a human's vision for an interval of time of about 
two seconds is larger than the values 27" and 24' of the 
parallax. Here, Since the concepts of the negative parallax or 
crossed disparity and the positive parallax or uncrossed 
disparity are known to one skilled in the art, the detailed 
description thereof will be omitted. Also, it proved that a 
horizontal fusion threshold angle which can be converged by 
the Stereoscopic eyes of the human is approximately 4.93 at 
the negative parallax, and is approximately 1.57 at a 
positive parallax. 

Thus, the horizontal fusion threshold angle 0 is set as the 
above-described values (step 900), and thus a maximum 
horizontal threshold value L at the display monitor is 
obtained by the following equation 10, using the relationship 
of FIG. 10 (step 910). 

N (10) ) 

Here, D is a viewing distance between the human eyes 
and a screen. N denotes the horizontal magnitude of a 
picture, and W. denotes the horizontal length of the picture 
on a display monitor, both of which units are cm. 

Here, Since the maximum horizontal parallax threshold 
value L obtained by the equation 10 is a fusible maximum 
threshold value without fatiguing the human eyes, it is more 
preferable that a weight value is assigned thereto. Thus, the 
maximum horizontal parallax threshold value which is cru 
cial factor for determining the fast movement of the picture 
is calculated using the equation 11 to which the weight value 
is assigned with respect to the horizontal fusion threshold 
angles 1.57 and 4.93 (step 910). 
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L = 2. D 1570 4939 N 
H F Z |ortant 2 )+ oxtant 2 (G) 

(11) 

Here, (t)+(i)=1. If two weight values () and () are both 
%, the maximum horizontal parallax threshold value L. 
obtained by the equation 11 becomes an average value with 
respect to the horizontal fusion threshold angles 1.57 and 
4.93. 

Then, the horizontal/fast motion picture determiner 520 
determines a fast moving portion or portions which makes or 
make the fusion of the image difficult in the current picture 
which moves in the horizontal direction. This determination 
method is based on the psychophysics theory. In more detail, 
the horizontal/fast motion picture determiner 520 calculates 
the number N, of the macroblocks whose absolute value of 
the horizontal component d is larger than L obtained by 
the equation 11 (hereinafter referred to as fast motion 
macroblocks), among the motion vectors of the macroblocks 
in the current picture (step 920), and a ratio C of the fast 
motion macroblock number N, with respect to the total 
macroblock number N in the picture is obtained using the 
following equation 12 (step 930). 

NLH (12) 
CH 

NMB 

The horizontal/fast motion picture determiner 520 com 
pares the ratio C of the current picture obtained in step 930 
with the threshold value T, determines the motion type of 
the current picture as a fast motion picture if the ratio C of 
the current picture is greater than the threshold value T in 
the result of comparison, and determined as a horizontal 
motion picture if otherwise(step 940). Here, the threshold 
value T is a value between 0.0 and 1.0. 

The horizontal/fast motion picture determiner 520 Sup 
plies the data of the current picture containing the motion 
vector to the mixed fast motion picture generator 550 if the 
motion type of the current picture is a fast motion picture, 
and Supplies the former to the mixed horizontal motion 
picture generator 560 if the latter is a horizontal motion 
picture. 

Then, the operation of the mixed horizontal motion pic 
ture generator 560 shown in FIG. 5 will be described below 
with reference to FIGS. 11 and 12. If the motion type of the 
current picture is determined as a horizontal motion picture 
at the horizontal/fast motion picture determiner 520, the 
mixed horizontal motion picture generator 560 obtains a 
delay factor from the current picture and determines the 
previous picture corresponding to the delay factor as a 
mixed horizontal motion picture. Then, the mixed horizontal 
motion picture generator 560 analyzes the motion kind of a 
camera and/or an object in the current picture which is a 
horizontal motion picture, and determines whether the cur 
rent picture and determined previous picture will be viewed 
to which eye of the left and right eyes according to the 
analyzed motion kind. 

Referring to FIG. 11, the mixed horizontal motion picture 
generator 560 calculates an average horizontal motion 
Velocity or a maximum horizontal motion Velocity of the 
current picture being the horizontal motion picture (Step 
1100). The average horizontal motion velocity is an average 
of the absolute value of all horizontal motion vector com 
ponents in which the value of the horizontal component d 
of the motion vector in the current picture is not Zero, and 
is obtained by the following equation 13. 
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(13) 
d = 

1 W 

N2, di 

Here, N is the number of the macroblocks in which the 
value of the horizontal component d of the motion vector in 
the current picture is not Zero. The maximum horizontal 
motion Velocity dx, is a maximum horizontal motion 
vector component and is obtained by the following equation 
14. 

dxnar = maxi dril, i = 1, 2, ... , N (14) 

Then, the mixed horizontal motion picture generator 560 
determines a delay picture corresponding to the current 
picture, that is, a previous picture forming a Stereoscopic 
image together with the current picture being the horizontal 
motion picture (step 1101). In step 1101, a maximum 
horizontal motion value dx, and a maximum horizontal 
parallax threshold value L are compared with each other, to 
thereby determine a previous picture. In order to form a 
stereoscopic image using L, obtained in step 910 of FIG. 9, 
one of the previous frames should be selected. In order to 
determine this, a delay factor is calculated. In the case that 
the motion type of the current picture is a horizontal motion 
picture, the current picture and the delay picture forming the 
Stereoscopic image should be viewed to the left eye and the 
right eye appropriately. The delay picture is Selected as one 
of K previous pictures which are earlier in time on the time 
axis from the current picture. The delay factor for determin 
ing the delay picture is obtained using the average horizontal 
motion velocity or the maximum horizontal motion Velocity 
of the current picture. The former has a demerit in which a 
macroblock affects a Stereoscopic Sense greatly, while the 
latter has a merit in which all horizontal parallaxes are 
determined Smaller than the maximum horizontal parallax 
threshold value. Therefore, it is preferable that a previous 
picture for a Stereoscopic image of the horizontal motion 
picture is determined based on the maximum horizontal 
motion Velocity. The current picture is defined as I, and the 
previous pictures are defined as I (n=1,2,... .oO). If the 
horizontal motion Velocity is fast, a previous picture close to 
the current picture is Selected, while if the horizontal motion 
Velocity is slow, a previous picture far from the current 
picture is Selected, using the delay factor. A delay factor f. 
is obtained by the following equation 15. 

(15) f = ROUND it. 

Here, Since the maximum horizontal motion value dx, 
of the horizontal motion picture is not greater than the 
maximum horizontal parallax threshold value L, the mini 
mum value of the delay factor f, is 1. ROUND is a round 
operator. In the case of a Small amount of the horizontal 
motion, Since a value of a denominator in the following 
equation 15 becomes Small, a value of the delay factor f, 
becomes large. 
A memory is needed to Store the previous pictures. Since 

the capacity of the memory is limited, the maximum value 
of f, is K. The memory Stores K previous pictures in which 
the magnitude of K is determined adaptively based on L. 
If the delay factor f, is obtained by the above-described 
method, the previous picture used for forming a Stereoscopic 
image is determined based on the delay factor. 
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If step 1101 is completed, the mixed horizontal motion 

picture generator 560 forms a Stereoscopic image with the 
current picture I which moves in the horizontal direction 
and the delayed previous picture I corresponding to the 
current picture. Here, in the case that the current picture is 
a horizontal motion picture, it is most preferable to form a 
Stereoscopic image with the current picture and the delayed 
previous picture. 

Meanwhile, in the case that the motion type of the current 
picture is a horizontal motion picture, it is determined 
whether the current picture and the delayed previous picture 
both of which form a stereoscopic image will be viewed 
adaptively to which eye of both eyes according to the motion 
kinds of a camera and/or an object in the current picture. 
Here, there are two types of the methods of determining the 
current picture as one of the left picture and the right picture. 
The first method is a method for determining the current 
picture as the left picture and the previous picture as the right 
picture, which is referred to as a mode “A” hereinafter. The 
Second method is a method for determining the current 
picture as the right picture and the previous picture as the left 
picture, which is referred to as a mode “B” hereinafter. 
When a Stereoscopic image of the horizontal motion picture 
is formed, it is very important to determine a mode “A” or 
a mode “B”. 

In more detail, the method for determining the above 
described mode “A” or “B” according to the motion kind of 
the camera and/or the object in the current picture will be 
described with reference to FIGS. 11 and 12 and Tables 2 
through 4. 

TABLE 2 

Motion 
Kind Camera motion Object motion Left motion Right motion 

O Right None Previous Current 
picture picture 

Left None Current Previous 
picture picture 

(3) None Right Current Previous 
picture picture 

(4) None Left Previous Current 
picture picture 

(S) Right Right Current Previous 
picture picture 

(6) Right Left Previous Current 
picture picture 

G) Left Left Previous Current 
picture picture 

Left Right Current Previous 
picture picture 

(9) Right Left/Right Previous Current 
picture picture 

Left Left/Right Previous Current 
picture picture 

In order to select the mode “A” or the mode “B,” the 
motion kind of the camera and/or the object in the current 
picture should be firstly determined using the horizontal 
component of the motion vector in the motion vector field of 
the current picture. The movement of the camera and/or the 
object existing in the current picture is classified into ten 
kinds of motion as shown in Table 2. In Table 2, there are the 
motion directions of the camera and/or the object according 
to each motion kind and the left picture and the right picture 
which are adaptively determined according to the classified 
motion kind. If the above-described ten kinds of motion are 
determined according to the analysis of the motion vector 
field, the current picture and the previous picture are finally 
displayed through the left eye/right eye or the right eye/left 
eye. 
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The motion kinds of Table 2 are again classified into a 
mode “A” and a mode “B” largely. The cases where the 
motion kinds are classified into the mode "A" are (2) camera 
left motion, (3) object right motion, (5) camera right motion 
and object right motion, or (8) camera left motion and object 
right motion. The cases of the mode “A” are shown in the 
following Table 3. 

The cases where the motion kinds are classified into the 
mode "B" are CD camera right motion, (4) object left 
motion, (6) camera right motion and object left motion, (7) 
camera left motion and object left motion, (9) camera right 
motion and objects in left and right motion, or (10) CaC 
left motion and objects in left and right motion. The cases of 
the mode “B” are shown in the following Table 4. 

TABLE 3 

PDA SDA Camera Object 
Motion Kind (1st direction) (2nd direction) motion motion 

(2) -- -- Left None 
(3) O -- None Right 
(5)-b O Right Right 
(S)-c -- Right Right 
(8) -- -- Left Right 

TABLE 4 

PDA SDA Camera Object 
Motion kind (1st direction) (2nd direction) motion motion 

O Right None 
(4) O None Left 
(6) Right Left 
(7)-a -- Left Left 
(7)-b -- O Left Left 

Thus, the present invention finds out a determining factor 
for classifying the motion vector field of a picture into the 
mode “A” or the mode "B.” The motion vector field accord 
ing to each motion kind is analyzed. If the motion direction 
of an object is right irrespective of the camera motion, the 
mode “A” is selected unconditionally. If the motion direc 
tion of an object is left irrespective of the camera motion, the 
mode “B” is selected unconditionally. In addition, if the 
camera is in the left motion State and the object have no 
motion State, the mode "A' is Selected, while if the camera 
is in the right motion State and the object have no motion 
state, the mode “B” is selected. 

Meanwhile, a Specific method for determining the motion 
kinds of the camera and/or the object in the current picture 
will be described with reference to steps 1102 through 1112 
of FIG 11 and FIG. 12. 

In the FIG. 11 flow-chart view, if a delay picture is 
determined in step 1101, the current picture is divided into 
a primary decision area (PDA) and a secondary decision 
area (SDA) (step 1102). The PDA is an area excluding an 
inner rectangular tN, (1-t)NxtNy.(1-t)Ny from the 
total picture area shown in FIG. 12. The SDA is an area 
tN, (1-t)NxtNy.(1-t)Ny). A range of a value of t is 
0.0.0.5). The PDA determines a camera motion involved 
with movement of the entire picture, for example, movement 
of the background, and the SDA determined the motion of 
the camera and/or the object in the picture. 

The horizontal motion vector component of the macrob 
locks in the PDA determining the camera motion direction 
has a negative sign, a Zero Sign and a positive sign. In Step 
1103, the horizontal motion component of each macroblock 
in the PDA is classified according to the sign of step 1103. 
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Then, the number of the negative signs, the number of Zero 
Signs and the number of the positive signs are calculated 
(step 1104). These numbers are defined as PDAO), PDA1) 
and PDA2, respectively. The largest number among the 
PDAO), PDA1) and PDA2) is defined as PDAi (step 
1105). Here, ie {0,1,2}. i* is a first direction in which the 
motion direction in the PDA to be used in Tables 3 and 4 is 
determined as one of '+', '0' and '-'. The result is used in 
step 1112 later. 

Meanwhile, the SDA is analyzed, and thus the motion 
kinds of the object and/or the camera in the picture are 
analyzed into only object motion, only camera motion and 
both object and camera motion. First, the sign of the 
horizontal component of the macroblock motion vector 
contained in the SDA is classified (step 1106). Then, the 
number of the negative signs, the number of Zero Signs and 
the number of the positive signs are calculated (step 1107). 
These numbers are defined as SDAO), SDA1 and SDA2). 
Among them, a larger number of the two remaining numbers 
excluding the SDAi corresponding to the PDAi is 
selected, and is defined as SDA* (step 1108). The j* is 
defined as a Second direction. Also, a larger number of the 
two remaining numbers excluding the Second direction is 
Selected, and may be defined as a third direction. 

In the SDA, the motions of the camera and the object can 
exist Simultaneously. Thus, an accuracy with respect to the 
Second direction is investigated. The Second direction is 
assumed as an object motion initially. In the following Step, 
it should be determined whether the second direction is a 
direction of the object motion or the camera motion. The 
following method has been used. 

Firstly, in the SDA, a ratio Ys, of the numbers existing 
in the first direction and the Second direction is calculated by 
the following equation 16 (step 1111). 

SDA ) (16) 
SDAP14) 

ySDA F 

Secondly, a ratio Y of the Square deviation a Of at the 
time when the horizontal motion components are uniformly 
distributed at the horizontal distance tN, (1-t)N) in the 
SDA, with respect to the Square deviation Oslaf of the 
horizontal position values in the picture of the horizontal 
motion component contained in the Second direction 
(calculation in step 1109) is calculated using the following 
equation 17 (step 1110). 

Oi, (17) 
yo F 2 

CSDA 

If Ys, obtained in Step 1111 is larger than the threshold 
value T, and Y, obtained in step 1110 is larger than 1, the 
Second direction does not change, or the Second direction 
can be replaced by the third direction if not. If the second 
direction points out '+' (right motion), or the first direction 
points out '-' (left motion) and the Second direction points 
out '0' (still state), the mode “A” is selected based on the 
Table 3. In all the other cases, the mode “B” is selected based 
on Table 4 (step 1112). 

In the case of the horizontal motion picture, if the mode 
“A” or the mode “B” is determined according to the motion 
kind of the camera and/or the object in the picture is 
determined in the left/right picture determiner 150 as 
described above, the current picture and the delayed previ 
ous picture are displayed as a Stereoscopic image appropri 
ate for both eyes. 
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The operation of the mixed non-horizontal motion picture 
generator 540 shown in FIG. 5 will be described below with 
reference to FIGS. 13 and 14. If the motion type of the 
current picture is determined as a non-horizontal motion 
picture in the horizontal/non-horizontal motion picture 
determiner 510, the mixed non-horizontal motion picture 
generator 540 generates a Stereoscopic image adaptively 
according to the motion kind of the camera and/or the object 
in the current picture which is the non-horizontal motion 
picture. 

Referring to FIG. 13, the mixed non-horizontal motion 
picture generator 540 firstly judges the motion kind of the 
camera and/or the object in the current picture which is the 
non-horizontal motion picture, based on the method above 
described in the case of the horizontal motion picture. 

In step 1300, if the current picture being the non 
horizontal motion picture is determined as a picture where 
both the camera and the object move, the first direction 
obtained in step 1105 of FIG. 11 is determined as a camera 
motion direction (step 1301), to then extract still or motion 
macroblocks opposite the camera motion direction (Step 
1302). Then, the same positive parallax value is assigned to 
the macroblocks having the camera motion direction and a 
parallax of Zero is assigned to the other macroblocks (step 
1303). That is, the macroblocks in the current picture have 
a parallax of Zero or a positive parallax of certain values. 
Then, the macroblock moves in the horizontal direction by 
the determined parallax value (step 1309), to thereby gen 
erate a mixed picture (step 1310). 

In steps 1300 and 1304, if the current picture being the 
non-horizontal motion picture is determined as a picture 
where the camera is in the Still State and only the object 
moves, the same positive parallax Value is assigned to the 
Still macroblocks and a parallax of Zero is assigned to the 
motion macroblocks (step 1305). Then, the macroblock 
moves in the horizontal direction by the determined parallax 
value (step 1309), to thereby generate a mixed picture with 
respect to the non-horizontal motion picture (step 1310). 

In steps 1300 and 1304, if the current picture being the 
non-horizontal motion picture is determined as a picture 
where the object is in the Still State and only the camera 
moves, the motion vector different from the sign of the 
horizontal motion component of the camera is corrected 
(step 1306). In order to obtain an accurate motion vector, 
edge information is used. In step 1307, an edge direction of 
the macroblock is determined, which will be described with 
reference to FIG. 14 in more detail. 

1) It is determined in the same manner as that of step 1105 
of FIG. 11 whether the camera motion direction is left or 
right. The motion vector is corrected in the case that the 
horizontal motion vector component of the macroblock 
differs from the camera motion direction. For example, if the 
motion vector of any macroblock MB(n1, n) in the current 
picture differs from the camera motion direction, the motion 
vector of the corresponding macroblock MB(n, n) is 
replaced by the motion vector of the previous macroblock 
MB(n-1,n). MB(n+1,n) is not used because of difficulty 
in its realization. 

2) It is checked whether an edge exists in each macrob 
lock in the current picture. At this time, five kinds of 
directional filters shown in FIG. 14 are used. An actual size 
of the macroblock is 16x16. However, for convenience of 
explanation, it is assumed as a Size of 8x8. First, it is 
checked whether an edge exists in the macroblock, using T5. 
If a Square deviation of the pixel value in the macroblock is 
larger than a threshold value T, an edge exists, and an edge 
does not exist if not. If an edge exists, a Square deviation at 
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T1, T2, T3 and T4 is obtained, respectively. An edge 
direction of a filter having the minimum value is determined 
as an edge direction of the corresponding macroblock. Thus, 
each macroblock in the current picture is classified into a 
non-edge MB and an edge MB, in which the edge MB has 
an edge direction. Since a vertical edge affects a Stereoscopic 
Sense largely, an edge macroblock having an edge direction 
among three macroblocks existing in a macroblock Scan line 
just above the current macroblock is used as the current edge 
macroblock. 

3) In the camera motion, the current picture is closely 
involved with the previous picture. Thus, when a motion 
parallax is obtained, the motion vector of the previous 
macroblock is taken into consideration. 

In step 1308, the motion vector is converted into a 
parallax and the improved parallax value is calculated. The 
extracted motion vector of each macroblock is composed of 
a horizontal component and a vertical component. The 
Vertical component of the motion vector causes a fatigue of 
the eyes due to a loSS of the Sense of depth when watching 
the Stereoscopic image. therefore, the motion vector is 
converted into the horizontal parallax value in order to 
remove the Vertical component of the motion vector. 
The parallax conversion of the motion vector uses the 

following three methods. If the motion vector of the mac 
roblock is obtained, the norm d of the motion vector is 
obtained using the following equation 18, in order to remove 
the influence of the Vertical motion component. 

due = wide + di (18) 

Here, d. and d, are horizontal and vertical components of 
the macroblock motion vector. 

Also, in order to reduce an amount of operation, the 
following equation 19 can be used. 

d=MAX (d.,d) (19) 

Also, the following equation 20 can be used considering 
only the horizontal component. 

de-ld, (20) 

Here, the equation 20 can reduce an amount of operation. 
In order to obtain a negative parallax, all macroblocks are 

moved in the horizontal direction to the right, to thereby mix 
a left picture. In case of a positive parallax, when watching 
a stereoscopic image, a 3-dimensional (3-D) depth of field 
occurs in the rear Side on a Screen. In order to obtain a 
positive parallax, an actual horizontal parallax is obtained 
using the following equation 21. 

d'=MAX(dis)-dits (21) 

Here, MAX(d) is a predetermined value or is deter 
mined as a maximum value of the motion norm of the 
macroblock in each picture. 

Finally, in Step 1308, the parallax improved using an edge 
can be obtained by using the following equation 22. 

px (n1, m2) = w dub, (n1, m2) + w? duB (n1, m2) + (22) 

Xorn, n), (n -i, n2 - 1) 
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-continued 
dub, (n -i, n2 - 1) 

Here, 6 is a weight value of a edge direction difference 
between a macroblock of (n1,n) and that of (n-i, n-1). If 
a difference of the edge direction difference is Zero degree, 
a value of 8 is 1, if the former is 45 degrees, the latter is %, 
and if the former is 90 degrees, the latter is 0. Otherwise, a 
value of 8 can be determined in a different method. w and 
w are weight values with respect to the parallax value 
between the current picture macroblock of (n1,n) and the 
previous picture macroblock of (n1,n) and are determined at 
random. MB means a macroblock of k-th picture. If the 
improved parallax value is obtained by the equation 22, the 
macroblock is moved by the parallax value in the horizontal 
direction (step 1309), to thereby a mixed picture for a 
Stereoscopic image of the non-horizontal motion picture is 
generated (step 1310). 

The operation of the mixed fast motion picture generator 
550 shown in FIG. 5 will be described with reference to FIG. 
15. If the motion type of the current picture is determined as 
a fast motion picture in the horizontal/fast motion picture 
determiner 520, the mixed fast motion picture generator 550 
generates a mixed picture for a Stereoscopic image corre 
sponding to the fast motion picture. 

Referring to FIG. 15, the mixed fast motion picture 
generator 550 extracts a just previous picture of the current 
picture (step 1500). The extracted previous picture is used in 
step 1504. Then, the macroblocks having the motion vector 
components larger than the maximum horizontal parallax 
threshold value Lamong all the macroblocks in the current 
picture, that is, the fast motion macroblocks are extracted 
(step 1501), and the motion vector component of the 
extracted fast motion macroblocks is replaced by L. (Step 
1502). Then, a corresponding macroblocks is moved by a 
value of L in the horizontal direction (step 1503). The 
horizontally moved macroblocks and the previous picture 
extracted in step 1500 are mixed (step 1504), to thereby 
generate a mixed picture for a Stereoscopic image of the fast 
motion picture. 

The operation of the mixed still picture generator 530 
shown in FIG. 5 will be described with reference to FIG. 16. 
If the motion type of the current picture is determined as a 
Still picture in the motion/still motion picture determiner 
500, the mixed still picture generator 530 generates a mixed 
image for a Stereoscopic image, using the brightness and/or 
the Standard deviation of each predetermined block in the 
Still picture. 

In more detail, the mixed still picture generator 530 firstly 
converts the current picture into a gray level picture (Step 
1600) if the still picture being the current picture is a color 
picture, and divides the gray level picture into NXN blocks 
(step 1610). Then, an average brightness u and a standard 
deviation O are calculated with respect to each block in the 
gray level picture (step 1620). Here, the average brightness 
tl with respect to each block is calculated using the following 
equation 23. 

(23) 1 W W 

H = XX f(i, j) 
i i 

Here, N is a size of a block, and f(i,j) is a gray level value 
of a corresponding pixel. 

Also, the Standard deviation O with respect to each block 
is calculated using the following equation 24. 
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If step 1620 is performed, the minimum average bright 
neSS u, the maximum average brightneSS u, the mini 
mum Standard deviation O., and the maximum Standard 
deviation O, are obtained with respect to all blocks in the 
current picture (step 1630). 

If steps 1620 and 1630 are completed, the normalized 
value is obtained with respect to each of the average 
brightness u, the Standard deviation O, the minimum average 
brightness up, the maximum average brightness it, the 
minimum Standard deviation O... and the maximum stan 
dard deviation O, using the equations 25a through 25f 
(step 1640). 

(24) 

: - 25 F - 2ss (25a) 
O 

25b W MAX(O) (25b) 

N. 'min 25 Plmin - 255 (25c) 

N imax 25d Plmax - 25s (25d) 

= - 'min (25e) 
mm MAX(or) 

ON Omax 25 
m* MAX(or) (25f) 

Here, the maximum value of O, is set 1.0. MAX(o) is 
a standard deviation of uniform distribution when a pixel 
value is uniformly distributed to 0.255 which is obtained 
by the following equation 26. 

552 (26) 
- = 73.0 MAX(O) = 12 

Then, using the equations 27a and 27b, a normalized 
average brightness u' of each block and a normalized 
standard deviation a o' are converted into the corresponding 
depth values D, and D., (step 1650). 

D-Are"+B, 
D-A-et-B. 

(27a) 
(27b) 

Here, A, B, A and B are calculated using the equations 
28a through equation 28d. 

A1 = — (28a) 
emin - eplmax 

B = - T - (28b) 
emin - eplmax 

A = - I - (28c) 
2 emin -e Pomax 

Pomax B. = - (28d) 
emin -e emax 

If step 1650 is completed, a value D of a depth value 
incorporating D, and D, calculated (step 1660), using the 
equation 29. 
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D=(OD+(1-0). D., (29) 
Hee, D and () have a value between 0.0 and 1.0, respec 

tively. Accordingly, as a brightness of a corresponding block 
is larger in each block, a corresponding depth value is 
assigned with a larger value. AS the brightness is darker, the 
corresponding depth value is assigned with a Smaller value. 

Then, a depth value D obtained in step 1660 is converted 
into the horizontal parallax value pX using the following 
equation 30 (step 1670). 

px=maximum horizontal parallax'D (30) 

If the horizontal parallax value pX is obtained in Step 
1670, each block is moved by the corresponding horizontal 
parallax value pX in the horizontal direction, to thereby 
generate a mixed picture for a Stereoscopic image of a still 
picture (step 1680). 

The left/right picture determiner 150 of FIG. 1 receives 
the current picture and the mixed picture from the Stereo 
Scopic image generator 140, determines the current picture 
as one of the left picture and the right picture forming a 
Stereoscopic image, and determines the mixed picture as the 
other thereof. In more detail, if the motion type of the 
received current picture is the horizontal motion picture, the 
mode “A” or the mode “B” is determined according to the 
method explained in connection with Tables 2 through 4. In 
the case that the motion type of the received current picture 
is one of the motion types which are not the horizontal 
motion type, it is preferable that the received current picture 
is determined as the left picture and the mixed picture is 
determined as the right picture. 

The previous picture store 160 of FIG. 1 stores the 
previous pictures reproducted from the encoded picture data 
by MPEG decoder (not shown) used for generation of the 
mixed picture in the Stereoscopic image generator 140 as 
described above, and Stores K pictures which are earlier in 
time than the current picture. If a new picture is Stored, the 
previous picture Stored in the earliest in the previous picture 
store 160 disappears. 
DACs 170 and 180 of FIG. 1 convert the left/right picture 

data output from the left/right picture determiner 150 into an 
analog image signal, to be stored in a display buffer (not 
shown). 

In order to watch the Stereoscopic image displayed on a 
monitor through the above-described procedure, a pair of 
Stereoscopic glasses Synchronous with the Stereoscopic 
image are needed. 

Meanwhile, another embodiment of the present invention 
which is an improvement of the FIG. 1 embodiment is 
shown in FIGS. 17 through 21 The FIG. 17 embodiment 
remarkably reduces a picture tremble or vibration between 
the Stereoscopic imageS which are Successive in time, by a 
motion type redeterminer 190. Since the elements having the 
same reference numerals and symbols as those of FIG. 1 
among the elements of FIG. 17 perform the same functions 
as those of FIG. 1, the detailed description thereof will be 
omitted. 
The motion type redeterminer 190 shown in FIG. 17 

adaptively redetermines the motion type of the current 
picture which has been primarily determined in the motion 
type determiner 130, based on the combination of the 
previous picture motion type and the current picture motion 
type. The Stereoscopic image generator 140 and the left/right 
picture determiner 150 generates a Stereoscopic image cor 
responding to the current picture and determines a left/right 
picture, based on the motion type of the current picture 
which has been redetermined in the motion type redeter 
miner 190, respectively. 

24 
Referring to FIG. 18, the motion type redeterminer 190 of 

FIG. 17 firstly compares the motion type of the previous 
picture and the motion type of the current picture (Step 
1800). Here, it is preferable that the previous picture is an 

5 just previous picture which is Successive in time with the 

15 

25 

35 

40 

45 

50 

55 

60 

65 

current picture. Here, the motion types of the picture under 
consideration are classified into a Still picture, a non 
horizontal motion picture, and a horizontal motion picture, 
in which the horizontal motion picture covers a fast hori 
Zontal motion picture and a horizontal motion picture con 
siderd in the motion type determiner 130. 

In the comparison result of step 1800, if the motion types 
of two pictures differ from each other, the motion type 
redeterminer 190 redetermines the motion type of the cur 
rent picture according to a heterogeneous motion type 
decision algorithm (step 1810). If the motion types of two 
pictures equal, the motion type redeterminer 190 redeter 
mines the motion type of the current picture according to a 
homogeneous motion type decision algorithm (Step 1820). 

In connection with step 1810, the method for adaptively 
redetermining the motion type of the current picture in the 
case that the motion types of the previous picture and the 
current picture differ from each other will be described in 
detail with reference to FIGS. 19 and 20. As described 
above, there are three kinds Such as a still picture, a 
non-horizontal motion picture and a horizontal motion pic 
ture as a motion type of the picture considered in the motion 
type redeterminer 190. Therefore, in the case that the motion 
type of the previous picture is a still picture, the motion type 
of the current picture becomes a non-horizontal motion 
picture or a horizontal motion picture. In this case, the 
motion type of the current picture is not corrected. In two 
other cases, the threshold values used for each motion type 
determination of the current picture in the motion type 
determiner 130 are adaptively redetermined according to 
each combination of the motion types of the previous picture 
and the current picture, to thereby redetermine the motion 
type of the current picture. Accordingly, in the case that a 
correlation between the previous picture and the current 
picture is considerably large, the motion type of the current 
picture is corrected into the motion type of the previous 
picture. As a result, a tremble between the Stereoscopic 
imageS which are Successive in time when watching the 
Stereoscopic images is reduced remarkably. 

Then, in the case that the motion type of the previous 
picture is a non-horizontal motion picture, the motion type 
of the current picture becomes a still picture or a horizontal 
motion picture. The motion type of the current picture is 
adaptively redetermined according to the algorithm shown 
in FIG. 19. 

Referring to FIG. 19, if the motion type of the previous 
picture is primarily determined as a non-horizontal motion 
picture (step 1900), and the motion type of the current 
picture is primarily determined as a still picture in the 
motion/still picture determiner 500 (step 1910), the motion 
type redeterminer 190 compares the magnitude of a ratio C. 
of the current picture according to the equation 7 with a 
newly adjusted threshold value “T+8 (step 1920). Here, 
it is determined as a value of Ös=0,1-Ts). Therefore, the 
newly adjusted threshold value (Ts+ös) is properly adjusted 
upward in comparison with the threshold value Ts at the 
time of the primary determination. In the comparison result 
of step 1920, if the magnitude of Cs obtained from the 
current picture is not leSS than the upward adjusted threshold 
value Ts+ös, the motion type of the current picture is 
determined as invariable (still picture) (step 1930). If the 
former is less than the latter, the motion type of the current 
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picture is redetermined as a non-horizontal motion picture 
being the motion type of the previous picture (step 1940). 

Meanwhile, in steps 1900 and 1910, if it is primarily 
determined that the motion type of the previous picture is a 
non-horizontal motion picture and the motion type of the 
current picture is a horizontal motion picture, the motion 
type redeterminer 190 compares the magnitude of the ratio 
C. of the current picture according to the equation 9 with the 
newly adjusted threshold value Tö (step 1950). Here, 
6-0.T. Thus, the newly adjusted threshold value T-8- 
is properly adjusted downwards than the threshold value T 
of the primary determination. In the comparison result of 
step 1950, if the magnitude of C. corresponding to the 
current picture is not greater than the downward adjusted 
threshold value T-6, the motion type of the current picture 
is determined as invariable, that is, a horizontal motion 
picture (sep 1930). If the former is greater than the latter, the 
motion type of the current picture is redetermined as a 
non-horizontal motion picture which is the motion type of 
the previous picture (step 1940). 

Therefore, in step 1940, in the cases that the motion type 
of the current picture is redetermined as a non-horizontal 
motion picture, the motion vector field of the current picture 
is replaced by the motion vector field of the previous picture, 
and the motion kind of the camera and/or the object in the 
current picture is replaced by those of the previous picture. 
Accordingly, a Stereoscopic image corresponding to the 
non-horizontal motion picture is generated in the Stereo 
Scopic image generator 140. 

Meanwhile, in the case that the motion type of the 
previous picture is a horizontal motion picture, the motion 
type of the current picture becomes a still picture or a 
non-horizontal motion picture primarily. The motion type of 
the current picture is adaptively redetermined according to 
the algorithm shown in FIG. 20. 

Referring to FIG. 20, if it is determined that the motion 
type of the previous picture is primarily determined as a 
horizontal motion picture (step 2000) and the motion type of 
the current picture is primarily determined as a still picture 
in the motion/still picture determiner 500 (step 2010), the 
motion type redeterminer 190 compares the magnitude of 
the ratio C.S of the current picture according to the equation 
7 with the newly adjusted threshold value Ts+ös (step 2020). 
Here, Ös=0,1-Ts). Thus, the newly adjusted threshold value 
TS--ÖS is properly adjusted upwards than the threshold value 
TS of the primary determination. In the comparison result of 
Step 2020, if the magnitude of C.S. corresponding to the 
current picture is not Smaller than the upward adjusted 
threshold value Ts+ös, the motion type of the current picture 
is determined as invariable, that is, a still motion picture (Sep 
2030). If the former is smaller than the latter, the motion type 
of the current picture is redetermined as a horizontal motion 
picture which is the motion type of the previous picture (step 
2040). 

Meanwhile, in steps 2000 and 2010, if it is determined 
primarily that the motion type of the previous picture is a 
horizontal motion picture and the motion type of the current 
picture is a non-horizontal motion picture, the motion type 
redeterminer 190 compares the magnitude of the ratio C. of 
the current picture according to the equation 9 with the 
newly adjusted threshold value T-6 (step 2050). Here, 
6-0.T. Thus, the newly adjusted threshold value T--ó- 
is properly adjusted upwards than the threshold value T of 
the primary determination. In the comparison result of Step 
2050, if the magnitude of C. corresponding to the current 
picture is not Smaller than the upward adjusted threshold 
value T-6, the motion type of the current picture is 
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determined as invariable, that is, a non-horizontal motion 
picture (Sep 2030). If the former is smaller than the latter, the 
motion type of the current picture is redetermined as a 
horizontal motion picture which is the motion type of the 
previous picture (step 2040). 

Therefore, in step 2040, in the cases that the motion type 
of the current picture is redetermined as a horizontal motion 
picture, the delay factor f of the current picture is replaced 
by the delay factor f of the previous picture, and the mode 
“A” or “B” of the current picture is replaced by that of the 
previous picture. Accordingly, the previous picture corre 
sponding to the replaced delay factor f is Selected in the 
Stereoscopic image generator 140 and a display of the 
Stereoscopic image is determined in the left/right picture 
determiner according to the replaced mode. 

FIG. 21 schematically shows a method for redetermining 
the motion type of the current picture in the case that the 
motion types of the previous picture and the current picture 
are same with each other. Referring to FIG. 21, if both the 
motion types of the previous and current pictures are still 
pictures (step 2100), the motion type of the current picture 
is invariable, that is a still picture (step 2110). 

Then, if both primary the motion types of the previous and 
current pictures are non-horizontal motion pictures (Step 
2120), the motion type redeterminer 190 redetermines the 
motion kind of the camera and/or the object in the non 
horizontal motion picture being the current picture (Step 
2130). In the non-horizontal motion picture, there are three 
motion kinds Such as the cases that both the camera and the 
object move, only the object moves, and only the camera 
moves. The method for redetermining the motion kinds of 
the camera and/or the object in the non-horizontal motion 
picture will be described with reference to the PDA and SDA 
shown in FIG. 12. In the PDA, it is calculated that a value 
according to the following equation 31 

MAX(PDAm), PDAn) 
PDAI) 

(31) 
yPDA F 

Here, manzl. Among PDAO), PDA1) and PDA2), the 
largest number is determined as the PDA1). The larger 
number of the remaining two numbers PDAmand PDAn 
is taken to calculate the equation 31. Then, if a value of the 
ratio Y PDA calculated according to the equation 31 is 
Smaller than the threshold value Tea, the above-described 
value of 1 is replaced by the value of 1 of the previous picture. 
Here, TA=0.0, 1.0. 
As in the PDA, the SDA calculates a value according to 

the following equation 32. 

MAX(SDAq), SDAr) 
— so 

(32) 
ySDA F 

Here, qzrzp. Among SDAO), SDA1 and SDA2), the 
largest number is determined as the SDAp). The larger 
number of the remaining two numbers SDAq and SDAr 
is taken to calculate the equation 32. Then, if a value of the 
ratio YS, calculated according to the equation 32 is Smaller 
than the threshold value TSA, the above-described value of 
p is replaced by the value of p of the previous picture. Here, 
Tsa=0.0, 1.0. 

Using the values of the 1 and p obtained by the above 
described methods, the motion type redeterminer 190 rede 
termines the motion kinds of the camera and/or the object in 
the non-horizontal motion picture being the current picture. 
The redetermined motion kinds are used for generation of 
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the Stereoscopic image corresponding to the non-horizontal 
motion picture being the current picture in the Stereoscopic 
image generator 140. 

In the flow-chart view of FIG. 21, if the both motion types 
of the previous picture and the current picture are horizontal 
motion picture (step 2140) primarily, the motion type rede 
terminer 190 redetermines a delay factor or a mode “A” or 
“B” which are used for the generation and display mode 
decision of the Stereoscopic image corresponding to the 
horizontal motion picture. 

First, in order to redetermine the motion kinds of the 
camera and/or the object in the horizontal motion picture 
being the current picture, the values of land p as in Step 2130 
are obtained. The obtained values of 1 and p are applied to 
Tables 2 through 4, to determine a mode “A” or “B.” The 
mode determined is used for a display of the Stereoscopic 
image corresponding to the horizontal motion picture in the 
left/right picture determiner 150. 

Meanwhile, in order to Suppress an abrupt change of the 
delay factor between the previous picture and the current 
picture, the equation 33 or 34 is used to obtain the delay 
factor f to be used for generating the Stereoscopic image of 
the current picture being the horizontal motion picture, 
taking both the delay factors of the previous picture and the 
current picture into consideration. 

f = o-ROUND - -- (33) 

(1 -o-ROUND 

f = ROUND LH (34) (t) dxmax (k - 1) + (1 - (o) dynax(k) 

In the equations 33 and 34, the maximum horizontal 
parallax threshold value L is obtained using the equation 
11. The term dx,(k) is the maximum horizontal motion 
Velocity of the current picture, the term dx,(k-1) is the 
maximum horizontal motion Velocity of the previous pic 
ture. The weight values () and (1-co) are determined prop 
erly. 

Therefore, the motion type of the current picture is 
adaptively redetermined by the motion type redeterminer 
190 according to the combination of each motion type of the 
previous picture and the current picture, and a trembling of 
the Stereoscopic imageS which are Successive temporally is 
remarkably reduced by the generation of the Stereoscopic 
image and the left/right picture determination based on the 
redetermined result. 

Meanwhile, the MPEG decoder 200 shown in a dashed 
line in FIG. 1 reproduces the encoded bitstream into a 
prior-to-being-compressed original image and Supplies the 
result to the previous picture store 160. Since the detailed 
configuration and operation of the MPEG decoder is obvious 
to one having an ordinary skill in the art, the detailed 
description thereof will be omitted. 

Also, the embodiments of the FIGS. 1 and 17 according 
to the present invention are applied to the MPEG-standard 
encoded image data. However, it is obvious to a person who 
has an ordinary skill in the art that the present invention can 
be applied to the image data encoded in the encoding 
methods different from the MPEG-standard. 

It is also obvious to one skilled in the art that the method 
and apparatus for generating the Stereoscopic image which 
is adaptively stable with respect to the various motion types 
of the pictures, proposed in the present invention can be 
applied to the analog image signals of the NTSC/PAL/ 
SECAM as well as the MPEG encoded data. 
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AS described above, the Stereoscopic image generation 

method and apparatus according to the present invention 
determines the motion type of the picture into one of a still 
picture, a non-horizontal motion picture, a horizontal motion 
picture and a fast motion picture, and generates the optimal 
Stereoscopic image in each motion type of the determined 
picture, to thereby enable the natural and Stable Stereoscopic 
image to be viewed even in the various motion types. Also, 
the present invention can generate the Stereoscopic image 
efficiently from the MPEG encoded data, to thereby simplify 
complexity of algorithm and the hardware for generation of 
the Stereoscopic image remarkably. 
The present invention can be adopted in the MPEG-2 

HDTV, MPEG-2 DVD Player, MPEG-1 Video CD employ 
ing the MPEG standards, and TV and VCR for image signals 
according to the NTSC/PAL/SECAM broadcasting methods 
which do not adopt the MPEG standards. The present 
invention can be also adapted to a medical visualization 
System for improving a diagnostic efficiency highly. 

Meanwhile, it is obvious to one skilled in the art who 
understands the technological concept and the preferred 
embodiments well that a variety of modifications or varia 
tions which are not mentioned in the technological Scope of 
the present invention may possibly exist. 
What is claimed is: 
1. A Stereoscopic image generation method for generating 

a Stereoscopic image from image data, the method compris 
ing the Steps of: 

(a) determining a motion type of a current picture into one 
of a still picture, a non-horizontal motion picture, a 
horizontal motion picture and a fast motion picture, 
using motion vectors in each picture according to the 
image data; 

(b) generating a mixed picture corresponding to the 
current picture using previous pictures according to the 
image data and the determined motion type and out 
putting the current picture and the mixed picture; and 

(c) receiving the output current picture and mixed picture 
and determining the current picture into one of the left 
picture and the right picture forming a Stereoscopic 
image and the mixed picture into the other thereof, in 
accordance with the motion type determined in step (a). 

2. The Stereoscopic image generation method of claim 1, 
wherein said step (a) comprises the step of determining the 
motion type of the current picture based on a ratio occupied 
by the macroblocks having a motion feature corresponding 
to Said each motion type among the entire macroblocks of 
the current picture. 

3. The Stereoscopic image generation method of claim 1, 
wherein said step (b) uses at least one of: 

a first method of allocating depth information differently 
from each other based on a brightness of predetermined 
each block in the current picture and/or the Standard 
deviation thereof, converting the allocated depth infor 
mation into a horizontal parallax, and generating the 
mixed picture, if the motion type of the current picture 
is determined as a still picture in Step (a); 

a Second method of generating the mixed picture adap 
tively to the motion kind of a camera and/or an object 
in the current picture if the motion type of the current 
picture is determined as a non-horizontal motion pic 
ture in Step (a); 

a third method of replacing the motion vectors of the fast 
macroblocks in the current picture by the maximum 
horizontal parallax value and generating the mixed 
picture, if the motion type of the current picture is 
determined as a fast motion picture in Step (a); and 
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a fourth method of generating the previous picture as the 
mixed picture, based on the maximum horizontal par 
allax threshold value and a predetermined horizontal 
motion Velocity of the motion vectors in the current 
picture, if the motion type of the current picture is 
determined as a horizontal motion picture in step (a). 

4. The Stereoscopic image generation method of claim 1, 
wherein said step (c) comprises the steps of: 

Selecting a first mode in the case of the motion types 
where the motion type of the determined current picture 
is not a horizontal motion picture, and 

adaptively Selecting one of the first mode and a Second 
mode according to the motion kind of a camera and/or 
an object in the horizontal motion current, in the case 
that the motion type of the determined current picture 
is the horizontal motion picture, 

in which the first mode is a Stereoscopic image display 
mode where the current picture is determined as a left 
picture and the corresponding mixed picture is deter 
mined as a right picture, and the Second mode is a 
Stereoscopic image display mode where the current 
picture is determined as a right picture and the corre 
sponding mixed picture is determined as a left picture. 

5. The Stereoscopic image generation method of claim 1, 
wherein said step (a) further comprises the step of adaptively 
redetermining the motion type of the determined current 
picture, based on combination of each motion type of the 
current picture and the previous picture, in order to reduce 
the picture trembling between the temporally Successive 
Stereoscopic imageS remarkably. 

6. A Stereoscopic image generation method for generating 
a Stereoscopic image using MPEG encoded data containing 
I, B and P pictures, the method comprising the Steps of: 

(a) receiving the picture data and generating and storing 
motion vectors corresponding to macroblocks in the 
picture; 

(b) storing the pictures rerproducted from the encoded 
picture data by the number K of pictures, 

(c) determining a motion type corresponding to a current 
picture using the motion vectors stored in Step (a); 

(d) generating a mixed picture corresponding to the 
current picture using the previous pictures Stored in 
Step (b) and the motion type determined in Step (c) and 
outputting the current picture and the mixed picture; 
and 

(e) receiving the current picture and the mixed picture 
output from Step (d) and determining the current picture 
into one of the left picture and the right picture forming 
a Stereoscopic image and the mixed picture into the 
other thereof. 

7. The Stereoscopic image generation method of claim 6, 
wherein said step (a) comprises the Steps of parsing the 
bitstream containing the picture data, extracting data of the 
I, B and Ppictures, and extracting and generating the motion 
vector of the macroblock of each picture using the extracted 
I, B and P pictures, thereby forming the motion vector field 
of the corresponding picture. 

8. The Stereoscopic image generation method of claim 7, 
wherein said step (a) comprises the steps of extracting the 
motion vector contained in the picture data for each 
macroblock, Scaling the extracted result considering picture 
interval M applied at the time of predictive encoding, 
applying an interpolation method to a macroblock having no 
motion vector to obtain the motion vector of a corresponding 
macroblock, and forming a motion vector field of a B picture 
with the Scaled motion vector and the interpolated motion 
vector, in the case that the extracted picture data is the B 
picture data. 
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9. The Stereoscopic image generation method of claim 7, 

wherein said step (a) comprises the steps of extracting the 
motion vector contained in the picture data for each 
macroblock, Scaling the extracted result considering a pic 
ture interval M between an I/Ppicture and a Ppicture applied 
at the time of predictive encoding, applying an interpolation 
method to a macroblock having no motion vector to obtain 
the motion vector of a corresponding macroblock, and 
forming a motion vector field of the Ppicture with the scaled 
motion vector and the interpolated motion vector, in the case 
that the extracted picture data is the P picture data. 

10. The Stereoscopic image generation method of claim 7, 
wherein said step (a) comprises the step of forming the 
motion vector of the I picture using at least one motion 
vectors of the B picture which has been backward predicted 
prior to the I picture, in the case that the extracted picture 
data is the I picture data. 

11. The Stereoscopic image generation method of claim 
10, wherein the motion vector of the I picture is obtained by 
using the motion vectors of the macroblocks in the B picture 
corresponding to each macroblock in the I picture, and the 
motion vector of the I picture is obtained by using one of a 
first method considering the motion vectors of the macrob 
lockS corresponding to the B picture and the whole direc 
tions of the motion vectors, a Second method considering 
only the motion vectors of the corresponding macroblocks, 
and a third method considering only an area of the corre 
sponding macroblockS. 

12. The Stereoscopic image generation method of claim 6, 
wherein said step (c) comprises the step of determining the 
motion type of the current picture into one of a still picture, 
a non-horizontal motion picture, a horizontal motion picture 
and a fast motion picture, using the motion vectors obtained 
in Step (a). 

13. The Stereoscopic image generation method of claim 
12, wherein said step (c) comprises the Step of determining 
the motion type of the current picture based on a ratio 
occupied by the macroblocks having the motion feature 
corresponding motion type among the whole macroblocks in 
the current picture. 

14. The Stereoscopic image generation method of claim 
13, wherein said step (c) comprises the steps of determining 
the motion type of the current picture into one of a still 
picture and a motion picture, based on a ratio occupied by 
the still macroblocks among the whole macroblocks of the 
current picture, 

determining the motion type of the current picture into 
one of a non-horizontal motion picture and a horizontal 
motion picture, based on a ratio occupied by the 
non-horizontal macroblockS based on the maximum 
Vertical fusion threshold angle and the maximum ver 
tical parallax threshold value among the whole mac 
roblocks of the current picture, and 

determining the motion type of the current picture into 
one of a fast motion picture and a horizontal motion 
picture, based on a ratio occupied by the fast motion 
macroblockS based on the maximum horizontal paral 
lax threshold value among the whole macroblocks of 
the current picture. 

15. The Stereoscopic image generation method of claim 
12, wherein said step (d) comprises the Steps of allocating 
depth information differently from each other based on a 
brightness of predetermined each block in the current picture 
and/or the Standard deviation thereof, converting the allo 
cated depth information into a horizontal parallax, and 
generating the mixed picture, if the motion type of the 
current picture is determined as a still picture in step (c). 
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16. The Stereoscopic image generation method of claim 
12, wherein if the motion type of the current picture is 
determined as a non-horizontal motion picture in Step (c), 
said step (d) comprises the steps of allocating a parallax 
value differently from each other between the macroblocks 
whose motion directions are same as the camera motion 
direction and the macroblocks whose motion directions are 
not same as the camera motion direction, in the case that 
both the camera and the object move in the current picture 
and generating the mixed picture, 

Said step (d) comprises the steps of allocating a parallax 
value differently from each other between the motion 
macroblocks and the Still macroblocks, in the case that 
only the object moves in the current picture and gen 
erating the mixed picture, and 

Said step (d) comprises the steps of obtaining a parallax 
value corresponding to a current macroblock using at 
least one motion vector of peripheral edge macroblock 
according to the edge feature of the current macroblock 
and the motion vector of the previous picture 
macroblock, in the case that only the camera moves in 
the current picture and generating the mixed picture. 

17. The Stereoscopic image generation method of claim 
12, wherein said step (d) comprises the steps of converting 
the motion vector of the fast motion macroblocks in the 
current picture into the maximum horizontal parallax value, 
so that the macroblocks is moved by the maximum hori 
Zontal parallax value, mixing the horizontally moved mac 
roblocks with the just previous picture to thereby generate 
the mixed picture, if the motion type of the current picture 
is determined as a fast motion picture in Step (c). 

18. The Stereoscopic image generation method of claim 
12, wherein Said step (d) comprises the steps of generating 
the previous picture as mixed picture based on the maximum 
horizontal parallax threshold value, the average horizontal 
motion Velocity or the maximum horizontal motion Velocity 
of the motion vectors in the current picture, if the motion 
type of the current picture is determined as a horizontal 
motion picture in Step (c), and wherein if the horizontal 
motion Velocity in the current picture is relatively fast, a 
temporally close previous picture is Selected, while if the 
horizontal motion Velocity in the current picture is relatively 
Slow, a temporally far previous picture is Selected. 

19. The Stereoscopic image generation method of claim 
12, wherein said step (e) comprises the steps of: 

Selecting the first mode in the case that the motion type of 
the current picture is determined as the motion types 
which are not the horizontal motion picture in Said Step 
(c); and 

adaptively Selecting one of the first mode and the Second 
mode according to the motion kind of the camera 
and/or the object in the current picture in the case that 
the motion type of the current picture is determined as 
the horizontal motion picture in Said step (c), 

in which the first mode is a Stereoscopic image display 
mode where the current picture is determined as a left 
picture and the corresponding mixed picture is deter 
mined as a right picture, and the Second mode is a 
Stereoscopic image display mode where the current 
picture is determined as a right picture and the corre 
sponding mixed picture is determined as a left picture. 

20. The Stereoscopic image generation method of claim 
19, wherein if the motion type of the current picture is a 
horizontal motion picture, the motion vector field of the 
current picture is analyzed, So as to Select the first mode in 
the cases that only the camera moves to the left, only the 
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object moves to the right, both the camera and the object 
move to the right, or the camera moves to the left and the 
object moves to the right, in the current picture and to Select 
the Second mode in the cases that only the camera moves to 
the right, only the object moves to the left, the camera moves 
to the right and the object moves to the left, both the camera 
and the object move to the left, the camera moves to the right 
and the objects move to the left and right, or the camera 
moves to the left and the objects move to the left and right, 
in the current picture. 

21. The Stereoscopic image generation method of claim 
19, wherein if the motion type of the current picture is a 
horizontal motion picture, the current picture is bisected into 
a first area being an edge area and a Second area being a 
central area, and the motion kind of the camera and/or the 
object in the current picture is determined based on the each 
horizontal motion vector directions and the macroblockS 
belonging to each of the first area and the Second area, and 
the number and the distribution thereof. 

22. The Stereoscopic image generation method of claim 
12, further comprising the Step of adaptively redetermining 
the motion type of the determined current picture, based on 
the combination of each motion type of the current picture 
and the previous picture, in order to remarkably reduce the 
picture trembling between the temporally Successive Stereo 
Scopic images. 

23. The Stereoscopic image generation method of claim 
22, wherein the motion types of the picture considered in the 
motion type redetermination Step are classified into a still 
picture, a non-horizontal motion picture and a horizontal 
motion picture, in which the horizontal motion picture 
comprises a fast motion picture and a horizontal motion 
picture which are considered in the initial determination, and 
if the motion type of the previous picture is a still picture, the 
motion type which has been determined initially does not 
change irrespective of the motion type of the current picture. 

24. The Stereoscopic image generation method of claim 
23, wherein Said motion type redetermination Step com 
prises the Steps of adaptively readjusting the threshold 
values used at the time of the initial determination of the 
motion type of the current picture according to the combi 
nation of each motion type of the current picture and the 
previous picture, and redetermining the motion type of the 
current picture, if the motion types of the previous picture 
and the current picture are different from each other. 

25. The Stereoscopic image generation method of claim 
23, wherein if the motion types of the previous picture and 
the current picture are same, 

Said motion type redetermination Step comprises the Steps 
of redetermining the motion kind of the camera and/or 
the object in the non-horizontal motion picture and 
generating the corresponding Stereoscopic image based 
on the redetermined result, in the case that both the 
motion types of the previous picture and the current 
picture are non-horizontal motion pictures, and 

Said motion type redetermination Step comprises the Steps 
of determining the previous picture corresponding to 
the mixed picture considering the horizontal motion 
Velocities of both the previous and current pictures, 
redetermining the motion kind of the camera and/or the 
object in the current picture and determining a Stereo 
Scopic image display mode based on the redetermined 
result, in the case that both the motion types of the 
previous picture and the current picture are horizontal 
motion pictures. 

26. A Stereoscopic image generation apparatus for gener 
ating a stereoscopic image from image data, the apparatus 
comprising: 
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a motion type determiner for determining a motion type of 
a current picture into one of a still picture, a non 
horizontal motion picture, a horizontal motion picture 
and a fast motion picture, using motion vectors in each 
picture according to the image data; 

a Stereoscopic image generator for generating a mixed 
picture corresponding to the current picture using pre 
vious pictures according to the image data and the 
determined motion type and outputting the current 
picture and the mixed picture; and 

a left/right picture determiner for receiving the current 
picture and mixed picture output from the Stereoscopic 
image generator and determining the current picture 
into one of the left picture and the right picture forming 
a Stereoscopic image and the mixed picture into the 
other thereof, in accordance with the motion type 
determined in the motion type determiner. 

27. The Stereoscopic image generation apparatus of claim 
26, wherein Said motion type determiner determines the 
motion type of the current picture based on a ratio occupied 
by the macroblocks having a motion feature corresponding 
to Said each motion type among the entire macroblocks of 
the current picture. 

28. The Stereoscopic image generation apparatus of claim 
26, wherein Said Stereoscopic image generator comprises at 
least one of a mixed Still picture generator, a mixed non 
horizontal motion picture generator, a mixed fast motion 
picture generator, and a mixed horizontal motion picture 
generator, 

if the motion type of the current picture is determined as 
a Still picture in Said motion type determiner, Said 
mixed Still picture generator allocating depth informa 
tion differently from each other based on a brightness 
of predetermined each block in the current picture 
and/or the Standard deviation thereof, converting the 
allocated depth information into a horizontal parallax, 
and generating the mixed picture, 

if the motion type of the current picture is determined as 
a non-horizontal motion picture in Said motion type 
determiner, Said mixed non-horizontal motion picture 
generator allocating a parallax value differently from 
each other between the macroblocks whose motion 
directions are same as the camera motion direction and 
the macroblocks whose motion directions are not same 
as the camera motion direction, in the case that both the 
camera and the object move in the current picture and 
generating the mixed picture, allocating a parallax 
value differently from each other between the motion 
macroblocks and the Still macroblocks, in the case that 
only the object moves in the current picture and gen 
erating the mixed picture, and obtaining a parallax 
value corresponding to a current macroblock using at 
least one motion vector of peripheral edge macroblock 
according to the edge feature of the current macroblock 
and the motion vector of the previous picture 
macroblock, in the case that only the camera moves in 
the current picture and generating the mixed picture. 

if the motion type of the current picture is determined as 
a fast motion picture in Said motion type determiner, 
Said mixed fast motion picture generator converting the 
motion vector of the fast motion macroblocks in the 
current picture into the maximum horizontal parallax 
value, So that the macroblockS is moved by the maxi 
mum horizontal parallax value, mixing the horizontally 
moved macroblocks with the just previous picture to 
thereby generate the mixed picture, and 
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if the motion type of the current picture is determined as 

a horizontal motion picture in Said motion type 
determiner, Said mixed horizontal motion picture gen 
erator generating the previous picture based on the 
maximum horizontal parallax threshold value and the 
predetermined horizontal motion value of the motion 
Vectors in the current picture, as mixed picture. 

29. The Stereoscopic image generation apparatus of claim 
26, wherein Said left/right picture determiner comprises the 
Steps of 

Selecting the first mode in the case that the motion type of 
the current picture is determined as the motion types 
which are not the horizontal motion picture in Said 
motion type determiner, and 

adaptively Selecting one of the first mode and the Second 
mode according to the motion kind of the camera 
and/or the object in the current picture in the case that 
the motion type of the current picture is determined as 
the horizontal motion picture in Said motion type 
determiner, 

in which the first mode is a Stereoscopic image display 
mode where the current picture is determined as a left 
picture and the corresponding mixed picture is deter 
mined as a right picture, and the Second mode is a 
Stereoscopic image display mode where the current 
picture is determined as a right picture and the corre 
sponding mixed picture is determined as a left picture. 

30. The Stereoscopic image generation apparatus of claim 
26, further comprising a motion type redeterminer for adap 
tively redetermining the motion type of the current picture 
determined in Said motion type determiner, based on the 
combination of each motion type of the current picture and 
the previous picture, in order to remarkably reduce the 
picture trembling between the temporally Successive Stereo 
Scopic images, in which the redetermined motion type of the 
current picture is used for generation of the corresponding 
Stereoscopic image and/or determination of the left/right 
picture. 

31. The Stereoscopic image generation apparatus of claim 
26, wherein Said Stereoscopic image generator comprises at 
least one of a mixed Still picture generator, a mixed non 
horizontal motion picture generator, a mixed fast motion 
picture generator, and a mixed horizontal motion picture 
generator, 

if the motion type of the current picture is determined as 
a Still picture in Said motion type determiner, Said 
mixed Still picture generator allocating depth informa 
tion differently from each other based on a brightness 
of predetermined each block in the current picture 
and/or the Standard deviation thereof, converting the 
allocated depth information into a horizontal parallax, 
and generating the mixed picture corresponding to the 
Still picture, 

if the motion type of the current picture is determined as 
a non-horizontal motion picture in Said motion type 
determiner, Said mixed non-horizontal motion picture 
generator allocating a parallax value differently from 
each other between the macroblocks whose motion 
directions are same as the camera motion direction and 
the macroblocks whose motion directions are not same 
as the camera motion direction, in the case that both the 
camera and the object move in the current picture and 
generating the mixed picture, allocating a parallax 
value differently from each other between the motion 
macroblocks and the Still macroblocks, in the case that 
only the object moves in the current picture and gen 
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erating the mixed picture, and obtaining a parallax 
value corresponding to a current macroblock using at 
least one motion vector of peripheral edge macroblock 
according to the edge feature of the current macroblock 
and the motion vector of the previous picture 
macroblock, in the case that only the camera moves in 
the current picture and generating the mixed picture 
corresponding to the non-horizontal motion picture, 

if the motion type of the current picture is determined as 
a fast motion picture in Said motion type determiner, 
Said mixed fast motion picture generator converting the 
motion vector of the fast motion macroblocks in the 
current picture into the maximum horizontal parallax 
value, So that the macroblockS is moved by the maxi 
mum horizontal parallax value, mixing the horizontally 
moved macroblocks with the just previous picture to 
thereby generate the mixed picture corresponding to the 
fast motion picture, and 

if the motion type of the current picture is determined as 
a horizontal motion picture in Said motion type 
determiner, Said mixed horizontal motion picture gen 
erator generating the previous picture based on the 
maximum horizontal parallax threshold value and the 
predetermined horizontal motion value of the motion 
vectors in the current picture, as mixed picture corre 
sponding to the horizontal motion picture. 

32. A Stereoscopic image generation apparatus for gener 
ating a Stereoscopic image using MPEG encoded data con 
taining I, B and P pictures, the apparatus comprising: 

a motion vector generation and Storing unit for receiving 
the encoded picture data and generating and Storing 
motion vectors corresponding to macroblocks in the 
picture; 

a picture storing unit for storing pictures reproducted from 
the encoded picture data by the number K of pictures, 

a motion type determiner for determining a motion type 
corresponding to a current picture using the motion 
vectorS Stored in the motion vector generation and 
Storing unit; 

a Stereoscopic image generator for generating a mixed 
picture corresponding to the current picture using the 
previous pictures Stored in the picture Storing unit and 
the motion type determined in the motion type deter 
miner and outputting the current picture and the mixed 
picture; and 

a left/right picture determiner for receiving the current 
picture and the mixed picture output from the Stereo 
Scopic image generator and determining the current 
picture into one of the left picture and the right picture 
forming a Stereoscopic image and the mixed picture 
into the other thereof. 

33. The Stereoscopic image generation apparatus of claim 
32, wherein Said motion vector generation and Storing unit 
comprises: 

a picture extractor for extracting data of the I, B and P 
pictures from the MPEG encoded data; 

a B picture motion vector generator for extracting and 
generating each macroblock motion vector of the B 
picture from the B picture encoded data in Said picture 
eXtractor, 

a P. picture motion vector generator for extracting and 
generating each macroblock motion vector of the P 
picture from the P picture encoded data in Said picture 
eXtractor, 

an I picture motion vector generator for generating the I 
picture motion vector using the B picture motion vector 
generated in Said B picture motion vector generator; 
and 
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a motion vector field former for forming a motion vector 

field of each picture corresponding to the motion vec 
tors respectively input from Said B picture motion 
Vector generator, Said Ppicture motion vector generator 
and Said I picture motion vector generator. 

34. The Stereoscopic image generation apparatus of claim 
32, wherein Said motion type determiner analyzes the 
motion vectors corresponding to the current picture gener 
ated in Said motion vector generation and Storing unit, and 
determines the motion type of the current picture as one of 
a still picture, a non-horizontal motion picture, a horizontal 
motion picture and a fast motion picture. 

35. The Stereoscopic image generation apparatus of claim 
34, wherein Said motion type determiner determines the 
motion type of the current picture based on a ratio occupied 
by the macroblocks having a motion feature corresponding 
to Said each motion type among the entire macroblocks of 
the current picture. 

36. The Stereoscopic image generation apparatus of claim 
35, wherein Said motion type determiner comprises at least 
one of a motion/still picture determiner, a horizontal/non 
horizontal motion picture determiner and a horizontal/fast 
motion picture determiner, 

Said motion/still picture determiner determining the 
motion type of the current picture into one of a still 
picture and a motion picture, based on a ratio occupied 
by the Still macroblocks among the whole macroblocks 
of the current picture, 

Said horizontal/non-horizontal motion picture determiner 
determining the motion type of the current picture into 
one of a non-horizontal motion picture and a horizontal 
motion picture, based on a ratio occupied by the 
non-horizontal macroblocks based on the maximum 
Vertical fusion threshold angle and the maximum ver 
tical parallax threshold value among the whole mac 
roblocks of the current picture, and 

Said horizontal/fast motion picture determiner determin 
ing the motion type of the current picture into one of a 
fast motion picture and a horizontal motion picture, 
based on a ratio occupied by the fast motion macrob 
lockS based on the maximum horizontal parallax 
threshold value among the whole macroblocks of the 
current picture. 

37. The Stereoscopic image generation apparatus of claim 
34, wherein Said Stereoscopic image generator comprises at 
least one of a mixed Still picture generator, a mixed non 
horizontal motion picture generator, a mixed fast motion 
picture generator, and a mixed horizontal motion picture 
generator, 

if the motion type of the current picture is determined as 
a Still picture in Said motion type determiner, Said 
mixed Still picture generator allocating depth informa 
tion differently from each other based on a brightness 
of predetermined each block in the current picture 
and/or the Standard deviation thereof, converting the 
allocated depth information into a horizontal parallax, 
and generating the mixed picture, 

if the motion type of the current picture is determined as 
a non-horizontal motion picture in Said motion type 
determiner, Said mixed non-horizontal motion picture 
generator allocating a parallax value differently from 
each other between the macroblocks whose motion 
directions are same as the camera motion direction and 
the macroblocks whose motion directions are not same 
as the camera motion direction, in the case that both the 
camera and the object move in the current picture and 
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generating the mixed picture, allocating a parallax 
value differently from each other between the motion 
macroblocks and the Still macroblocks, in the case that 
only the object moves in the current picture and gen 
erating the mixed picture, and obtaining a parallax 
value corresponding to a current macroblock using at 
least one motion vector of peripheral edge macroblock 
according to the edge feature of the current macroblock 
and the motion vector of the previous picture 
macroblock, in the case that only the camera moves in 
the current picture and generating the mixed picture, 

if the motion type of the current picture is determined as 
a fast motion picture in Said motion type determiner, 
Said mixed fast motion picture generator converting the 
motion vector of the fast motion macroblocks in the 
current picture into the maximum horizontal parallax 
value, So that the macroblockS is moved by the maxi 
mum horizontal parallax value, mixing the horizontally 
moved macroblocks with the just previous picture to 
thereby generate the mixed picture, and 

if the motion type of the current picture is determined as 
a horizontal motion picture in Said motion type 
determiner, Said mixed horizontal motion picture gen 
erator generating the previous picture based on the 
maximum horizontal parallax threshold value and the 
predetermined horizontal motion value of the motion 
vectors in the current picture, as mixed picture. 

38. The Stereoscopic image generation apparatus of claim 
34, wherein said left/right picture determiner selects the first 
mode in the case that the motion type of the current picture 
is determined as the motion types which are not the hori 
Zontal motion picture in Said motion type determiner, and 
adaptively selects one of the first mode and the Second mode 
according to the motion kind of the camera and/or the object 
in the current picture in the case that the motion type of the 
current picture is determined as the horizontal motion pic 
ture in Said motion type determiner, in which the first mode 
is a Stereoscopic image display mode where the current 
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picture is determined as a left picture and the corresponding 
mixed picture is determined as a right picture, and the 
Second mode is a Stereoscopic image display mode where 
the current picture is determined as a right picture and the 
corresponding mixed picture is determined as a left picture. 

39. The Stereoscopic image generation apparatus of claim 
34, further comprising a motion type redeterminer for adap 
tively redetermining the motion type of the current picture 
determined in Said motion type determiner, based on the 
combination of each motion type of the current picture and 
the previous picture, in order to remarkably reduce the 
picture trembling between the temporally Successive Stereo 
Scopic images, in which the redetermined motion type of the 
current picture is used for generation of the corresponding 
Stereoscopic image and/or determination of the left/right 
picture. 

40. The Stereoscopic image generation apparatus of claim 
39, wherein Said motion type redeterminer does not change 
the motion type of the current picture if the motion type of 
the previous picture is a still picture, 

Said motion type redeterminer adaptively readjusts the 
threshold values used at the time of the initial deter 
mination of the motion type of the current picture 
according to the combination of each motion type of 
the current picture and the previous picture, and rede 
termines the motion type of the current picture, if the 
motion types of the previous picture and the current 
picture are different from each other, and 

Said motion type redeterminer redetermines the motion 
kind of the camera and/or the object in the non 
horizontal motion picture or the horizontal motion 
picture and determines the previous picture corre 
sponding to the horizontal motion picture considering 
the horizontal motion velocities of both the previous 
and current pictures, if the motion types of the previous 
picture and the current picture are Same. 

k k k k k 
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